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MOST BANG FOR THE 
FEWEST BUCKS 

You get equally extreme values on our 
line of feature- and power-packed VESA 
local bus 486 systems with their large- 
capacity hard drives and outstanding video 
performance, now standard in our new, 
smaller but more expandable case. The 
Baby AT case measures 16.9-inches wide, 
6.6-inches high and 16.8-inches deep, with 
four external and three internal expansion 
bays. Two VESA slots give you 
upgradcability to tomorrow’s totally cool 
graphics and disk controller technology, 
and five ISA slots are compatible with 16- 
bit technologies. All DX2 VESA systems 
come with a CD-ROM drive, giving you 
access to new applications, databases and 
entertainment programs. 


AT THE 


COOLEST 

PRICES 

BIGGEST VALUE ON OUR 
SMALLEST DESKTOPS 

We’ve elevated value to enormous 
levels on our new mini desktop systems, 
but we’re still giving you pint-sized prices. 
Our new integrated local bus video 
provides up to twice the video performance 
found in our previous mini desktop 
systems. With up to 1MB video DRAM, 
you get 1024 x 768 resolution and an array 
of colors. All this on our 14-inch 
Crystal Scan non-interlaced, .28mm dot 
pitch color monitor. You won’t have any 
growing pains with Gateway’s new 
integrated mini desktop cases, either. 

They’re small, but more flexible and 


expandable than ever. They come with two 
3.5-inch drive bays, and two 5.25-inch drive 
bays so you can add a tape backup, CD- 
ROM drive or another floppy drive. Of 
course, all Gateway mini desktop PCs are 
upgradeable to Pentium technology. 

STRONGEST SERVICE 
FOR YOUR WEAKEST 
MOMENTS 

We’re committed to bending over 
backward to please our customers. Gateway 
employees understand that there may be a 
time when your computer makes you feel a 
little weak in the knees. Never fear—our 
Midwestern people know the importance of 
a friendly voice and a helpful attitude on the 
other end of the phone. And they know you 
want the best in service. That’s what you’ll 
get with our support departments. 


HOTTEST SOFTWARE, 
COOLEST PERIPHERALS 

Multimedia Upgrade Kit 

Everything you need to add multimedia 
to your PC is included in our specially 
priced multimedia upgrade kit, You get: 

Sound Bla$ter™16 Sound Card with 
Advanced Signal Processing — Simply the 
best sound card available! This! 6-bit PC 
audio card offers CD-quality sound. 
Yamaha 1 '’ FM music synthesizer, 

MPU-401 MIDI interface, 
joystick connector, built-in 
CD-ROM interface, and ^ 
more. You also get ^ 
two Labtec® 
speakers that 
attach to your PC monitor. 

Double-Speed CD-ROM Drive — Kit 
comes with a high-performance double¬ 
speed CD-ROM drive. You also get our free 
system CD with Microsoft Multimedia 
Pack™ and more! 

Kit Price: $395 (with 
system purchase) 


& 


*0 


Altec Lansing Speakers ACS-300 with 
Subwoofer — Get superior stereo sound 
with these top-rated speakers. $219 (with 
system purehase) 

Check out the extensive list of 
application software included with many of 
our systems. If the system you want comes 
with MS Works for Windows, you can 
upgrade to a choice of application software 
for only $100, 

Call and ask about our full line of 
peripherals — and our new Gateway 
DuoLine MasterCard*Card. 

For an application, call 800- 
846-1781, 

GET A GATEWAY AND ... 

GET EXTREME! 

At Gateway, we strive to be extremists 
when it comes to bringing you the highest- 
performanee PCs, with the most features, at 
the lowest prices, with the strongest after- 
the-sale support, for the greatest value in the 
PC industry . Get a Gateway and... get 
extremel Call your Gateway 2000 sales 
representative today! 














GET THE 


HOTTEST 

COMPUTERS 

GATEWAY 2000 
GOES TO EXTREMES! 

You never get middle-of-the-road per¬ 
formance or value from Gateway! We've 
always had a reputation for going to 
extremes to be the best at giving you the 
highest performance and the latest- 
technology PCs, at the biggest vaiue. We try 
to think of everything we do in superlatives. 
Just see what this means for you. 

HIGHEST PERFORMANCE, 
LOWEST PRICES 

Now you can get the ultimate, pinnacle- 
of-performancc Pentium system from 
Gateway! Our new' P5-6G is based on 
Intel’s® Pentium 111 processor, the absolute 
maximum PC performer available today, at a 
typical Gateway how-low-can-they-go price 
of under $4,000! And we haven't faltered on 
features to give you this incredible price. 

The P5-60 is loaded, including the new' 

ATI™ Ultra XLR 2MB video card on a 
screaming PCI bus, 528MB hard drive, 

16MB RAM, 2X CD-ROM drive (300KB/ 
second DTR), 17-inch color monitor, new' 
tower case, added expandability, and all the 
extras that come with every Gateway PC. 

Budget-conscious buyers can get the 
exceptional performance of the Gateway PS- 
60 at a great savings with our Best Buy 
system — a remarkable value at $2,995! 

This fully configured PC combines Pentium- 
based power and performance for your future 
at an affordable price. Check it out! 



































GATEWAY 2000'S COOLEST PCs 


4SX-33 


Intel* 25 MHz 486SX Processor 
4MB RAM 
3.5" Diskette Drive 
212MB 13ms IDE Hard Drive 
Intel Pentium™ Technology Ready 
Local Bus Graphics Accelerator 
w/ 512KB DRAM 
14" Color CrystalScan** 1024NI 
New Mini Desktop Case 
5 16-Bit ISA Slots 
101-Key Keyboard 
Microsoft® Mouse 
MS-DOSfWindows™ & Tools 
MS Works for Windows™ 2.0 
EPA Energy' Star Compliant 

$1295 4sx-25 $1275 


4DX-33 


Intel 33 MHz 486DX Processor 
4MB RAM 
3.5" Diskette Drive 
212MB 13ms IDE Hard Drive 
Intel Pentium Technology Ready 
Local Bus Graphics Accelerator 
w/5120 DRAM 
14" Color CrystalScan 1Q24N1 
New Mini Desktop Case 
5 16-Bit ISA Slots 
101-Key Keyboard 
Microsoft Mouse 
MS-DOS, Windows & Tools 
■ MS Works for Windows 2.0 
EPA Energy Star Compliant 

$1495 


4DX2-50 


Intel 50MHz 486DX2 Processor 
4MB RAM, 128KB Cache 
3,5" Diskette Drive 
424MB 13ms IDE Hard Drive 
Intel Pentium Techno logy Ready 
Local Bus Graphics Accelerator 
wf 1MB DRAM 
14" Color CrystalScan I024N1 
New Mini Desktop Case 
5 16-Bit ISA Slots 
124-Key AnyKey®Keyboard 
Microsoft Mouse 
MS-DOS, Windows & Tools 
Choice of Application Software 
EPA Energy Star Compliant 

$1795 


4DX2-66 


Intel 66MHz 486DX2 Processor 
4MB RAM, 128KB Cache 
3,5" Diskette Drive 
424MB 13ms IDE Hard Drive 
Intel Pentium Technology Ready 
Local Bus Graphics Accelerator 
w 1 1 MB DRAM 
14" Color CrystalScan I024NI 
New Mini Desktop Case 
5 16-Bit ISA Slots 
124-Key Any Key Keyboard 
Microsoft Mouse 
MS-DOS, Windows & Tools 
Choice of Application Software 
EPA Energy Star Compliant 

$1995 


4SX-33V 


Intel 33MHz 486SX Processor 
4MB RAM 

5.25" k 3.5" Combo Drive 
212MB 13ms IDE Hard Drive 
Local Bus IDE Interface 
Intel Pentium Technology Ready 
VLB Graphics Accelerator 
w/IMB DRAM 
14" Color CrystalScan 1024N1 
New Baby AT Case 
5 ISA & 2 VESA/ISA Slots 
124-Key Any Key Keyboard 
Microsoft Mouse 
MS-DOS, Windows & Tools 
Choice of Application Software 
EPA Energy Star Compliant 

$1495 


4DX-331 


Intel 33MHz 486DX Processor 
SMB RAM, 128KB Cache 
$25" & 3.5" Combo Drive 
424MB 13ms IDE Hard Drive 
Local Bus IDE Interface 
Intel Pentium Technology Ready 
VLB Graphics Accelerator 
w/IMB DRAM 
14" Color CrystalScan I024N1 
New Baby AT Case 
5 ISA & 2 VESA/ISA Slots 
124-Key AnyKey Keyboard 
Microsoft Mouse 
MS-DOS, Windows & Tools 
Choice of Application Software 
EPA Energy Star Compliant 

$1995 


4DX2-50Y 


Intel 50MHz 486DX2 Processor 
SMB RAM, 128KB Cache 
3.5" Diskette Drive & CD-ROM 
424MB 13ms IDE Hard Drive 
Local Bus IDE Interface 
Intel Pentium Technology Ready 
VLB ATT* Ultra XLR 2MB Graphics 
15" Color CrystalScan I572FS 
New Baby AT Case 
5 ISA & 2 VESA/ISA Slots 
124-Key AnyKey Keyboard 
Microsoft Mouse 
MS-DOS, Windows & Tools 
Choke of Application Software 
EPA Energy Star Compliant 

$2295 


66MHz Best B 


Intel 66 MHz 486DX2 Processor 
SMB RAM, 128KB Cache 
3,5" Diskette Drive & CD-ROM 
424MB 13ms IDE Hard Drive 
Local Bus IDE Interface 
Intel Pentium Technology Ready 
VLB Graphics Accelerator 
w/IMB DRAM 
15" Color CrystalScan 1572FS 
New Baby AT Case 
5 ISA & 2 VESA/ISA Slots 
124-Key AnyKey Keyboard 
Microsoft Mouse 
MS-DOS, W T indows & Tools 
Choice of Application Software 
EPA Energy Star Compliant 

$2495 


4DX2-66V 


P5-60 Best Buy 

■ 

P5-60 

■ 

Software Choices 


Intel 66MHz 486DX2 Processor 
16MB RAM, 256KB Cache 
3.5" Diskette Drive & 2X CD-ROM 
424MB 13ms IDE Hard Drive 
Local Bus IDE Interface 
Intel Pentium Technology Ready 
VLB ATT Ultra XLR 2MB Graphics 
15" Color CrystalScan 1572FS 
New Baby AT Case 
5 ISA & 2 VESA/ISA Slots 
124-Key AnyKey Keyboard 
Microsoft Mouse 


Intel 60MHz Pentium™ Processor 
SMB RAM. 256KB Cache 
3.5" Diskette Drive & 2X CD-ROM 
9 424MB 13ms IDE Hard Drive 
PCI ATI Ultra XLR 2MB Graphics 

■ 14" Color CrystalScan 1572FS 

■ New 300W Tower Case 

4 ISA, 2 PCI & l PCI/ISA Slots 
124- Key AnyKey Keyboard 
Microsoft Mouse 
MS-DOS, Windows & Tools 
MS Works for Windows 2.0 


Intel 60MHz Pentium™ Processor 
16MB RAM, 256KB Cache 
3,5" Diskette Drive &2X CD-ROM 
528MB 12ms IDE Hard Drive 
PCI ATI Ultra XLR 2MB Graphics 
9 17" Color CrystalScan 1776FS 
New 300W Tower Case 
4 ISA, 2 PCI & 1 PCI/ISA Slots 
124-Key AnyKey Keyboard 
Microsoft Mouse 
■ MS-DOS, Window s & Tools 
Choice of Application Software 


If a system comes with "choice of 
application software," choose one of 
the following packages: 

Microsoft Excel for Windows™ 
Microsoft Word for Windows™ 
Microsoft Word and Bookshelf'92,® 
CD-ROM Edition 

Microsoft PowerPoint for Windows™ 
Microsoft Project for Windows™ 

The MS Entrepreneur Pack(Works, 
Publisher, Money, and games) 
Borland Paradox® and QuattroPro 
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for Windows 

Due to the volatility of the DRAM market , ail 
prices are subject to change. 


MS-DOS, Windows & Tools 
Choice of Application Software 
EPA Energy Star Compliant 

$2995 


$2995 $3995 


























































There are times when you're sure the whoee 

ENTERPRISE WILL NEVER GET RIGHTSIZED. HELP IS HERE. 


ITS SOLARIS. 


It's from SunSoft and now available for x8& 

AS WELL AS SPARC®— THE MOST POPULAR 
CISC AND RISC ARCHITECTURES. WITH THE SOLARIS® 
SOFTWARE OPERATING ENVIRONMENT YOU'LL CONNECT YOUR 
ENTIRE ENTERPRISE — HARDWARE AND SOFTWARE — 

AND RUN IT LIKE ONE WELL-OILED MACHINE. 

Solaris is the right 32-bit solution for a world 

WHERE MANAGEMENT EXPECTS YOU TO DO MORE WITH LESS, 
TO MAXIMIZE THE RESOURCES AT YOUR DISPOSAL, TO PROTECT 
YOUR EXISTING HARDWARE AND SOFTWARE INVESTMENTS, 
AND PROVIDE EVEN MORE POWER, PRODUCTIVITY AND FASTER 
TIME TO MARKET. SOLARIS GIVES YOU VIRTUALLY UNLIMITED 
ACCESS TO ALL SYSTEMS ON YOUR LANS AND WAN! 

What's more, it's scalable from PCs to mainframes. 
Solaris harnesses and civilizes the power of UNIX® 

THE PROVEN STABLE ENVIRONMENT AND LEADING 32-BIT 
DISTRIBUTED COMPUTING SOLUTION. UNIX IS RENOWNED 
FOR HIGH PERFORMANCE MULTITASKING, MULTITHREADING, 
AND MULTIUSER CAPABILITIES, AND SOLARIS RUNS MORE 32-BIT 
APPLICATIONS THAN ANY OTHER OPERATING ENVIRONMENT — 
OVER 7,500 INCLUDING LEADERS LIKE COMPUTER 

Associates, Oracle and Lotus. Solaris runs Windows 
and DOS, too. You'll also discover an excellent 
software developer environment and a seamless 

TRANSITION TO DISTRIBUTED OBJECT COMPUTING. 



If all this sounds like the solution you're looking 

LOR, DON'T WASTE ANOTHER SECOND. 

Call 1-800-227-9227. 



SunSoft 


The Network Is The Computer 


Ol ?9J Sun MkmATittmL *i£. Sufi MKJKJWSWffBv It* IflfltX »» and Solam *ne Iraffcmjrss. or r-ju&rred 

tademaTJo. at Sum MlGit»rSl&rn, lrt 5*ARC A lEKkEni** uf 5PAKC HtflUlKral. Inc, UNIX i> a regislrncd ftaffemari ijJ 

UNIX SyAm Laborahaiei, Inc. Afl oihei ruisuleesl Uafcmaiks aie trttyW't irf tfrttt RSdKfiw CTWHBiniK, 
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News & Views 


S PREA DS MEETS 

Excel 5.0 Gets Smart.23 

Excel 5.0 offers much in the way of new 
features. Even more intriguing is the 
tighter integration with members of 
Microsoft’s Office package, such as 
Word 6.0 for Windows. 

COMMUNICATIONS 

E-Mail Unplugged 

by Wireless WANs.28 

E-mail will be an important 
application for wide-area, wireless 
communications. 

CELLULAR DIGITAL 

Cirrus Subsidiary Leads 

CDPD Push .28 

Analog cellular phone services will soon 
carry digital data, too. 


DATA STORAGE 

Sony’s MiniDisc for Data: 

Future Floppy?.32 

Sony’s new medium for storage. 

MULTIPROCESSING 

First PowerPC Systems 

Hit the Street.34 


The first IBM PowerPC systems should 
be available soon. 

HIGH-SPEED MODEMS 

At Your Own Risk: Faster Modems 
Now, Standards Later.38 

Modem manufacturers that can’t wait 
another year for a new standard are 
shipping nonstandard product. 

MULTIMEDIA 

Intel’s VDI Speeds Up Video, 

Miffs Microsoft .42 

Microsoft and Intel arc at odds on how 
to improve the video playback in Video 


for Windows. 

PREPRESS PRINTING 

Report from Birmingham.46 

GRAPHICAL INTERFACES 

Report from Orlando.48 

NEW PRODUCTS 

What’s New.342 


X Window System and dual-Pentium 
systems; a digital, on-line video produc¬ 
tion system for the Mac; a cellular link 
for modems and faxes; project schedul¬ 
ing in Windows; and more. 




Special Report 


Features 


COMMUNICATIONS 

Get Your Kicks with Switched 56 57 

BY DANIEL M. JOFFE Faster than a speeding modem. Switched 56 
service may be the answer to your communications needs. 

FORMS PROCESSING 

In Good Electronic Form 

BY BEN SMITH AND HOWARD EGLOWSTEIN 
how valuable electronic forms can be. 


State of the Art 


ADVANCED GRAPHICS 

The Power of Graphics 206 

BY JOHN BRYAN AND BOB RYAN Advanced graphics 
technologies arc empowering new classes of applications. 

C-Cube Marries Video and RISC—210 


67 

Two companies prove 


Is There a Better 
Windows 3.1 Than 
Windows 3.1? 85 

Windows, OS/2, and NT 
offer distinct benefits and 
disadvantages. One excels 
at running standard 
Windows applica¬ 
tions. 


WINDOWS 
VS. OS/2 


OS/2 2.1: A User’s Perspective 

Partners Seek to Unite Phone and PC 
IBM Has High Hopes for Multimedia on OS/2 
Pen for OS/2 

IBM Makes MP Promises for OS/2 


OS/2 and Windows Networks 

IBM’s Assault on Distributed Objects 

Developers Cautiously Optimistic About Multiplatform Open Doc 
IBM Ships DCE SDK for OS/2 and Windows 


Compilers: Essential Partners 

Windows NT Supports Posix, but Does It Matter? 
Will OpenGL Be 3-D Standard for Windows NT? 
OS/2 Gets Device Support 
Top Software for Windows and OS/2 



PAGE 257 




Three Ways to 3-D 215 

Creating 3-D graphics images in 
real time requires sophisticated and 
well-balanced computer-graphics 
pipelines. 

HP Takes a Dual Approach 216 

BY NORTON EWART AND 
LARRY THAYER 

Sun Breaks the Bottlenecks 218 

BY BILL FLEMING 

Damn the Torpedoes! 224 

BY DOUGLAS VOORHIES 
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Opinions 


DATABASE PROGRAMMING 

Building SQL Front Ends 240 

BY RICK G RE HAN 

SQL databases enable sharing of critical 

in formal ion throughout the corporation, but creating 

client applications can be a tough row to hoe. 

BYTE examines client construction tools from 
Borland, Gupta, Know ledge Ware, and PowerSoft 
that provide technology lhat can ease 
the process. 

FORTA BLE CO MPUTiNO 

Windows Under 4 Pounds 249 

BY DAVE ROWELL 

Two 486-class subnotebooks for Windows: 

Epson's ActionNotc 4000 and IBM’s 
ThinkPad 500. 

GRAPHICS 

Point-and-Click Presentations 257 

BY MARK CLARKSON 

Two presentation programs for Windows square 
off. While Harvard Graphics solidifies its position 
as a market leader, newcomer WordPerfect 
Presentations exhibits some serious flaws. 

SCANNERS/CONTACT MANAGERS 

Hie Business-Card Shuffle 267 

BY HOWARD EGLGWSTEfN 
Microtek's S can-in-Dex will appeal to any 
professional who makes numerous business 
contacts. The scanner reads business cards and 
drops the data into a searchable Windows 
database. 


NETWORKS 

NLMerlin and AlertView 271 

BY MIKE HURWICZ AND DAN CARROLL 
Two packages for managing PC networks have- 
similar capabilities but drastically different 
orientations. AlertView takes action on workstation 
events, while NLMeriin automates procedures with 
a focus on NetWare servers. Hurwicz and Carroll 
question the long-term viability of each* 


PRINTERS 

Lab Report: 276 

170 Printers Face Off 

We stress-tested 176 printers to choose the best 
ones for eight important business applications. 

The Best Printers for General Business—278 
Enhanced Drivers—278 
How We Tested—280 

Dye Sublimation: Color for Tomorrow?—284 
The Best Printers for 
High-Quality 

Color—285 

General-Purpose 
Color—289 

Workgroups—290 
Draft Quality—293 
Large Format—295 
CAD and DTP—299 
Portable—301 

600 vs* 300: Trading Speed for Quality—290 
Honorable Mentions—302 
Dubious Achievements—302 




Inside Windows 

Accelerators 229 

BY PETER WAYNER 
Speeding up the operations of your 
graphical interface is the job of 
some very specialized technology. 


Hands On 



ELECTRONIC DOCUNUUNTTS 

Under the Hoed: 

Digital Signatures.,,,**_309 

BY BRUCE SCHNEIER Digital sig¬ 
natures wiU enable electronic docu¬ 
ments to serve as legal instalments, 

PROG RAMMING 

Beyond DOS: 

OS/2 Extended Attributes..,. 313 

BY MARK J. MIN ASI How to fix 
problems with OS/2 extended 
attributes* 

PROGRAMMING 

Some Assembly Required: 

NTs Structured Exception 
Handling......317 

BY STEVE NIEZGODA, LLOYD 
HOLT, AND DEREK WOJCIECH 
The reality of structured exception 
handling in Windows NT may not 
live up to its promise. 


Poumelle: 

Fenasoft and Furniture. 325 

BY JERRY POURNELLE Jerry 
travels to Brazil to attend Fenasoft, 
a world-class computer exposition. 

Books & CD-ROMs: 

Big Blue Tales...49 

BY ANDY REINHARDT* 

JON UDELL, FRANK HAYES, AND 
RAYMOND GA C(nt Inside the 
walls of IBM, technological 
change, constructing your own 
robots, and more. 

Commentary: 

Electronic Books., *.404 

BY HUGH KENNER Our eminent 
critic doesn't share the excitement 
of books on CD-ROM. 

Editorial .... .,.14 

BY DENNIS ALLEN 

Letters.............. 19 

Comments on OCR, Windows 
development, Poumelle. and 
PowerPC. 


READER SERVICE 

Editorial Index by Company 402 

Alphabetical Index to Advertisers 398 
Index 10 Advertisers by 
Product Category 400 

Inquiry Reply Cards: 202fl, SOSA 

BUYER'S GUIDE 355 

Mail Order 

Hardwaie/Sofhvare Showcase 
Buyer's Mart 

PROGRAM LISTINGS 

From BIX: Join ,1 lisiings/frombyte93 +> 
and select the appropriate subarea (i.e.* 
"nov93"). 

From the UUNBT:ftp to flp.uu.net, log 
oti as “anonymous," and enter your user 
ID as your password. Type 
“cd/published/byto” and type “DIR* 5 * 
Files appear in subdirectories arranged 
by month* 

From the BYTE BBS at 1200-9600 bps: 
Dial (603) 924-9820 and follow the 
instructions at the prompt. 


BYTE (ISSN 03G0-52SQ) is published monthly with ad* 
dilkHial issues in April and October by McGraw-Hill, 
Irlb. US. EuUsCntoi tale ^9.95 per year. In Canada and 
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on a U.S batik. Single copies 53-50 in trie U.S., 54.50 
In- Canada. Exticuftm. Editorial, Circulation, and Ad¬ 
vertising Offices; One Phoenix Mill Uie, Peterborough, 
NH 03459. Seccrtd-dfeiss postage paid at Feteborougn, 
NH, and additionef ma^ig offices. Pcsl^e paid at Win¬ 
nipeg, Manitoba. Registrariorv number 9321. Regis¬ 
tered for GST as MeGraw-HB, Ire., GST N123075673. 
Printed In the United States of America Postmaster. 
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Contents by Platform 


DOS/WINDOWS 


Excel 5.0 Gets Smart.. 2 3 

Microsoft adds 3-D spreadsheets, 

[meIJiSense. OLE 2. and Visual Basic, 
Applications to its Windows spreadsheet, 

Intel's VD1 Speeds Up Video. .42 

A new device interface could improve 
the performance of Video for Windows. 

Is There a Better Windows 3.1 
Than Windows 3.1?,.....85 

Tests of Windows, OS/2, and NT reveal 
which of these operating systems is best 
for running Windows 3. 1 applications. 

Inside Windows 

Accelerators .. —229 

Your system's CPU can use some help 
running that graphical interface. Here's 
how GUI accelerators rev up Windows, 
plus a look at their design differences. 

Building SQL Front Ends....240 

A review of new tools thorn Borland, 
Gupta, Knowledge Ware, and PowerSoft 
for the daunting job of building Win¬ 
dows database clients. 

Windows Under 4 Pounds,..249 

New 486-class notebooks from Epson 
anti I BM are good Windows performers, 
hut the new ThinkPad's hard disk and 
video subsystem are exceptional. 


Point-and-Click 

Presentations....257 

Harvard Graphics versus WordPerfect 
Presentations, 

The Business-Card 
Shuffle.......267 


Tired of thumbing through stacks of 
business cards? Microtek's scanner will 
file them in a Windows database. 


OS/2 


Is There a Better Windows 3.1 
Than Windows 3.1?.....85 

Running Windows applications is not 
GS/2’s main mission. But how does it 
do compared to Windows 3.1 and NT? 

OS/2 2.1: A User's 
Perspective......97 

One man’s view of liTe with IBM's op¬ 
erating environment, plus some tips for 
tweaking. 

IBM Has High Hopes for 
Multimedia on OS/2.110 

With Multimedia Extensions, OS/2 has 
some distinct advantages for users of 
video. 


IBM Makes MP Promises 
for OS/2........114 

People who need symmetrical multipro¬ 
cessing should cheek out OS/2 SMP, 

OS/2 and Windows 
Networks.117 

A look at two choices for OS/2 users: 
TBM’s LAN Server and Microsoft’s 
LAN Manager. 

IBM Ships DOE SDK for OS/2 
and Windows. ..........131 

A new toolkit facilitates building dis- 
tribuied applications for OS/2, AIX, and 
non-IBM Unix systems, 

OS/2 Gets Device Support.. .146 

One of the biggest improvements with 
OS/2 2,1 is the increased support for ex¬ 
pansion hardware, 

OS/2 Extended Attributes ...313 

What they are, why they break, and how 
to fix [hem. 

Pournelle: Fenasoft and 
Furniture..325 

Jerry continues working with OS/2, 



First PowerPC Systems Hit the 
Streets.. 34 

IBM’s next RS/fiOOUs will be based on 
the Power processor, but they'll run cur¬ 
rent AlX applications, 

IBM Ships DOE SDK for OS/2 
and Windows.........131 

The toolkit will let developers build ap¬ 
plications that distribute across not only 
IBM platforms but also non-IBM Unix 
servers. 

Windows NT Supports Posix r 
But Does It Matter?.142 

Posix hasn't fulfilled its goal of ensuring 
application portability between Unix 
platforms. Microsoft says NT will make 
that happen. 


WINDOWS NT 


Is There a Better Windows 3.1 
Than Windows 3.1?.85 

NT can run Windows programs, BYTE 
tests show how it does compared to 
Windows 3.J and OS/2 2,1, 

Compilers; Essential 
Partners............135 

NT will rely on advanced compiler tech¬ 
nology to get the most performance out 
of today's high-performance processors. 


Windows NT Supports Posix, 

But Does It Matter?.....142 

NT could fulfill some of the original ob¬ 
jectives of Prisix, Microsoft says. 

Will OpenGL Be 3-D Standard 
for Windows NT?.144 

Although ti major new platform for so¬ 
phisticated graphics, the first release of 
NT lacks support for 3-D. SGl's tech¬ 
nology could fill that gap, 

NT's Structured Exception 
Handling___ 317 

Developers can benefit from this aspect 
of NT's architecture, but it s not a pro¬ 
gram mer’s cure-all. 


NETWORKS 


E-Mail Unplugged by Wireless 
WANs.28 

It's gelling easier to get your mail with¬ 
out being wired. 

Get Your Kicks with 
Switched 56 .....57 

If traffic on your LAN h bogging things 
down, this new data-tratisport service is 
worth looking into. 

In Good Electronic Form..67 

A huge enterprise network helps a com¬ 
pany deal with its mountains of paper. 

OS/2 and Windows 
Networks.117 

If you’re used to NetWare, moving to 
LAN Server or LAN Manager could he 
like moving to a foreign country, 

IBM Ships DCE SDK for OS/2 


and Windows.131 

This toolkii will let developers build ap¬ 
plications That distribute across plat¬ 
forms other than IBM ’s. 

NLMerlin and AlertView.271 

Software from Kn retail Systems and 


Shany provide managers and agents for 
running a NetWare LAN. 


CLIENT/SERVER 


IBM Ships DCE SDK for OS/2 
and Windows...131 

DCE spans multiple platforms, includ¬ 
ing Unix servers from competitors. 

Building SQL Front Ends....240 

Creating Windows clients for SQL data¬ 
bases is no day at the beach. This review 
compares toolkits—from Borland, Gup¬ 
ta, KnowledgeWare, and PowerSoft— 
that try to make the job easier. 
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pinnacle 


Optical 

It's The Ultimate 
In Storage! 




4500 RPM 

19 msec effective access time 
2.0 MBytes per sec. data throughput 


The Last Hard Drive You’ll Ever Need 


Introducing the Sierra"' 1.3 Gigabyte optical hard drive with speeds faster than 
most magnetic hard drives and removable medio for infinite capacity. With each 
additional standard optical disk you'll have another 1.3 Gigabytes of capocrty to 
store spreadsheets, databases, CAD/CAM, graphics, multimedia or any data 
intensive application demanding mountains of storage. 

The Sierra ™ 1.3 GB is a lightning fast mass storage system with performance that 
rockets post most magnetic hard disk drives, (see chart) 


Optical technology has many advantages such as removability, reliability, 
expandability, and is less expensive lhan magnetic storage solutions. 


OPTICAL PERFORMANCE ADVANTAGE 

XCOPY 2QMD XCOPY 50MB 

TO OPTICAL DRIVE/HAM) DRIVE TO OPTICAL DRIYE/HARD DRIVE 

PINNACLE SIERRA " 1.36B 

135.3 seconds 

379.5 seconds 

SEAGATE ST4766N (630MB) 

210.6 seconds 

496.8 seconds 

FUJITSU M2266SA (1.2GB) 

165.5 seconds 

375.1 seconds 

MAXTOR XT-8760SH (676MB) 

178.9 seconds 

428.7 seconds 


OPTICAL PRICE ADVANTAGE 

RETAIL COST 0 

I. 36 S 

2 . 6 GB 

5.2 GS 

PINNACLE SIERRA” 1.3GB 

$3245 

$3495 

$3995 

HARD DISK DRIVE 

$3250 

$6500 

$13,000 


It has a J 9 millisecond access time and outperformed every other device we tested 
here." Stanley Wszola, Byte 

With Pinnacle’s ASCENT program you can upgrade your Sierra" 1.3GB to a Pinnacle 
optical library system that ranges in capacity from 20 Gigabytes to 1B6 Gigabytes 
for Novell®. 

The Sierra"... only by Pinnacle. The optical storage leader. For more info call: 

.7070 


Ansel Adams Wilderness, Sierra National Forest 

fadmeife Sana mil Sara 1.3 61 of IVnode Murate ft) virinwifa ml JtgritiW (rabbit* 

Mmf onuwid irsclV Vera tyta* ktojreta ® 9/1 Vtt . % ted dertt uflSlMpM Hiptyv fie wfanrod Vy 56TL 


PiKNAaJB/y^iaiQ 


9 Technology • Irvine, CA 92718 • U.S.A. * Int'l (714) 727-3300 • Fox (714)727-1913 


rm OFTiCAL STORAGE COMPANY 


Orel* 119 on Inquiry Card (RESELLERS: 120). 

































Display Your Ideas Wit 

One look and it’s clear. 

Brilliance brings every detail of your idea to life with astounding 
clarity. A razor sharp picture, with resolutions up to 1600 x 1280, 
and exceptionally low image distortion. 

So adjust the angle, shift the shadow, add detail. 

It's all there. 

Now switch to blue on black... the contrast is still vivid. 

Adjust colours to your own taste. 

Work all day, don't rub your eyes once. The display is flicker>free, 
with refresh rates up to 76 Hz in 1280 x 1024. 

Enjoy the view. 

Designed for professional users of PC, Macintosh and 
workstations, 

the new 21", 17" and 15" Brilliance monitors excel in 

the most demanding applications, like CAD, DTP, MuitiMedia. 

Your idea is taking shape. 

BRILLIANCE 

HIGH RESOLUTION MONITORS 

For more information, contact: Philips Monitors, SFF-7, PO Box 80002, 

5600JB Eindhoven The Netherlands, fax+31 40 733983 



brilliance. 



PHILIPS 



PHILIPS 


Circle 518 on Inquiry Card. 


Brilliance is a registered trademark of Philips Seetemics N.V., Macintosh Is a registered trademark of Apple Computer, Inc. 
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Announcing the 
first personal computers 
that will send ikxes, 
read you your mail, 
take phone messages 
and work with 
your video camera, 
VCRandTV 


A 


anything you tell them to. 


“Computer, open my word processor" 

Now work the most intuitive way. With Apple 
PkmtTalfc AV computers (here, tim Macintosh 
Quadra 84(kv) cm recognize sf>oken com - 



You’ve probably read that telephones, computers, 
television and other technologies will converge soon. 


This is where they meet, introducing the Macintosh 
Centris" 660av and Macintosh Quadra' 840av personal 
computers, These two computers offer a suite of com- 
m unication capabilities called Apple” AV Technologies: a 
telecommunications center, easy video input/output con¬ 
nections, voice recognition and text-to-speech abilities. 


For the first time, 
use a Macintosh* to pick 
up phone messages widi 



/ & point and click, record lUiwmmunkatkms, video, speech - 

video by plugging in a aU lk “W* communicate. 

video source, and open a file by saying,“Computer; open.’ 

Many of these new functions are sped along by 
a digital signal processor (this chip flies dirough data at 
the rate of 55 MHz in the Macintosh Centris and an even 
faster 66 MHz in the Macintosh Quadra). 

With a 25 MHz 68040 processor and up to 68MB of 
RAM, the Macintosh Centris lias die horsepower required 
to breeze through huge spreadsheets and documents. 
And there’s room to add a 500MB internal hard disk, a 



You am play tHdeo right on your AV computer monitor 
for easy presentations to wmritm, clients or a class. 
You can also plug either machine ink) a 1% if you need 
ukrger diplay. Or plug into a VCR, and record wur 
tvork on iHdempefor distribution. 


The new Macintosh Quadra will make publishing, 
graphic design andodier communications professionals 
salivate. Its 40 MHz 68040 processor and up to 128MB 
of RAM make it the most powerful Macintosh ever And it 


CD-ROM or SyQuest drive and a NuBus expansion card. 


has room for a gigabyte of hard disk storage, four inter¬ 


nal storage devices and three NuBus expansion cards. 


“Computer, play CD? 

Add me AfpkCD'pOOi disc drive to either machine, 
mid you can access huge libraries of dp art, 
sound effects, twteo dips and more, Or just play 
your own music CDs while you teork. 


Best of all, you can get a Macintosh with Apple AV 
■technologies starting at 112,489." Once again, Apple puts 
tiie most amazing kind of power widiin * i 
your reach. The power to be your best? /\ppiG 'Sfc 


$e timpakr !nc. AppleCD, AudioVitksn. CeoPtwi, Madntwk Centns, Mddntat Quadra, PtainTatk and Qtddtfim nr? trademark ofAftite Computer, fnc. Ibii ad aw cnutud umg Mmxtmipermit! EWgtttta 











“Computer, read me today's mail: 



“Computer, call Midielk Duna7 

With Apple GeoPort, you am turn your AV computer (tn tbis 
case, the Macintosh CentHs 660,4$ into a telephone ami an 
answering machine. The hands-free phone lets you do work 
on-screen while you talk. And both computers have ES-F2F 
softwm, so all you need is a video camera to bold a video¬ 
conference across a load am network. 


These computers uHll actually speak to you, reading aloud 
your e ntail , documents or sfneadsbeit numbers. Our new 
Apple AudfoVisioif DEpta)’, with Us sensitive microphone and 
built-in speakers, is the perfect dFin one monitor for speech 


M( re. 


“Computer, fax letter to Steve Wingate: 

Forget the fax machine. The optional Apple 
GeoPorC 5 ilecom Adaptor includes fax and 


r." ; (. . 


USi 


let you try out ExperFax, an application 
that converts your faxes into text. 


'Mmu&tuntri StmUd Retail Prke os #8/15/93, Resdkrprim j may vary. <£>1993 Comp&r, tor All rights resent .4/^ ihe^phtugo. Modnkeb and '7 terpwvr to beytmr best" are twtmvks t 







Editorial 


Dennis Allen 


Windows, NT, or OS/2 


To pick the right 
operating system, 
you need to 
examine 

technologies and 
strategic directions 


Both Windows NT and OS/2 run applications written 
for Windows 3*1, but which is best? You might expect 
that either 32-bil advanced operating system—NT or 
OS/2—would naturally be better than Windows 3 .1 run¬ 
ning on top of DOS, However, Jon Udell, one of BYTE’s 
operating-system experts, made an interesting discov¬ 
ery that might surprise you (see “Is There a Better Win¬ 
dows 3,1 Than Windnws 3.1?” on page 85). 

Udell’s article does more, though. It sums up the cur¬ 
rent debate aboul operating systems for Intel-based com¬ 
puters, is upgrading to either NT or OS/2 2.1 worth¬ 
while? That’s not an easy question to answer, and it’s 
complicated by the fact that the number of 32-bit appli¬ 
cations that can exploit either NT or OS/2 is small com¬ 
pared to those made for Windows 3, l. 

That’s why much of the debate should also focus on 
what NT and OS/2 promise; therefore, you ought to ex¬ 
amine the technologies and strategic directions of the 
two systems. To that end, BYTE editors have compiled 
articles in this issue on what we believe to be the holiest 
debate going. 

Take, for example, distributed processing* Recently, 
IBM announced its Distributed Computing Environment 
SDK (Software Development Kit) (see “IBM Ships DCE 
SDK for OS/2 and Windows” on page 131), Long thought 
to be too complicated for microcomputers, true distributed 
computing will become possible on OS/2 and Windows. 
Meanwhile, other major players are readying their re¬ 
sponses for distributed computing. 

On a related subject, you should also examine IBM’s 
Distributed System Object Model (see “IBM’s Assaull on 
Distributed Objects” on page 125). Now applications 
can reach across a network to use remote objects, which 
is essential for distributed processing. 

Speaking of networks, Barry Nance provides some 
insight into the six Windows or OS/2 native-network¬ 
ing options (see “OS/2 and Windows Networks” on page 
117). Sorting through the advantages of Windows for 
Workgroups, NT, Windows NT Advanced Server, LAN 
Server, LAN Manager, or Novell NetWare for OS/2 is not 
a trivial task. If you’ve had trouble getting a handle on the 


important differences, Nance’s article will surely help. 

That’s not the only kind of networking happening, ei¬ 
ther. How about networking PCs to the telephone? That’s 
what Microsoft has in mind with its Windows Telepho¬ 
ny API (see “Partners Seek to Unite Phone and PC” on 
page 107). The idea is relatively simple: Establish the 
standards necessary for enabling PC-driven telephone 
applications software and for connecting PCs to exist¬ 
ing phone systems and PBXs, 

Concurrently, IBM is doing its level best to push more 
than voice lines through PC networks* In fact, IBM wants 
to serve up video on OS/2 (see “IBM has High Hopes for 
Multimedia on OS/2” on page 110). To accomplish that, 
IBM has designed a set of multimedia tools that share 
the name Ultimedia that may give OS/2 an advantage 
over Windows in the multimedia arena. 

And, if all that’s not enough, there’s more* From user’s 
perspectives to symmetrical multiprocessing, you’ll find 
it in our special report* We’ve also included a roundup of 
interesting products to help you rind what you need. 

Finally, to take advantage of either NT or OS/2 running 
on a high-performance processor, software compilers 
have had to advance. Check out Oliver Sharp’s excel¬ 
lent article on compiler technology (see “Compilers: Es¬ 
sential Partners” on page 135). If you develop software, 
you cannot afford to miss Sharp’s technical discussion* 

What more can I say? Already I led a little bit like a 
Ginzu knife salesman (but wait, there’s more**.)* It’s just 
hard to hide my enthusiasm for this issue* The Windows 
and OS/2 debate is raging, and I think the B YTE editors 
and writers have done the best job of anyone to bring 
light to the subject. 

And no, we haven’t forgotten Unix, PowerOpen, Net¬ 
Ware, the Mac, and other important operating systems. 
But, for this issue, we warned to focus on the players 
currently hogging the spotlight—Windows and OS/2. 

It doesn’t end here, though. In upcoming issues, we 
promise to keep you posted on developments as they hap¬ 
pen. We also promise to bring you an in-depth analysis of 
several key technologies and how they are implemented 
across all the advanced operating systems. And that’s 
something you won’t find anywhere else but in the pages 
of BYTE. Stay tuned—we’re just getting started* 




Dennis Allen. Editor in Chief 
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New Paradox makes your desk a ramp 
au the data superhighway 


There’s lots and lots 
of data out there. The 
trouble is, it has to go 
to the right place in 
order to be productive. That’s the 
reason why we developed the new 
Paradox** Workgroup Edition. The 
only database with superior SQL 
connectivity and workgroup infor¬ 
mation sharing. 

Share data easily with 
any workgroup 

First we built in support for SQL 
servers* so you can work with infor¬ 
mation from corporate databases 
as if it were on your desktop. Then 
we added the Workgroup Desktop to 
distribute the data where 
it’s needed. Now anyone 
with a Workgroup Edition 
of Paradox® can exchange 
data over local and wide 
area networks, or via electronic 
mail/ You can establish and modify 
workgroups instantaneously to 
meet the needs of a given project. 
Everything you need is built right in! 


Best Windows database 
for al skll levels 

Of course, no new version of 
Paradox would be complete without 
enhancements to the powerful and 
easy-to-use features that have made 
it the #1-rated Windows database. 
Built-in productivity Experts™ guide 
you at every step, from linking tables 
to building forms and reports. Object 
Inspector™ menus provide instant 
access to capabilities without 
searching through layers of menus. 
Paradox’s ease of use stays with 
you as you move up the power 
curve. Corporate developers find 
that ObjectPALr the fully integrated 
programming language, 
lets you create custom 
Windows applications 
that are powerful, 
graphical, and deliver¬ 
able/art. Plus, 100% 
compatibility with Paradox DOS 
means your existing Paradox data 
will migrate automatically to your 
new Windows application. 




When it comes to workgroup 
database productivity, nothing gets 
you where you want to go faster or 
easier than the new Paradox 
Workgroup Edition 
from Borland. 

Welcome to life 
in the fast lane. 


Limited-time offer! 



*495 


Suggested 
retail price for 
nm users. 


■w 


Upgrade price for Paradox * 
FoxPro. Access, Superbase, and 
Approach users. $20 rebate for 
Paradox Windows J .0 owners . 


90-day, money-back guarantee 

I See y*r taler today or call 
| 1-800-336-64B4, 6XL 7506 

|In Canada, call 1-800-461-3 327^ 


Bortand 

Power made easy IM 


Copyright © 1993 Borland International. Inc. All rights reserved. All Borland product names are trademarks of Borland International. Inc, Offer good in Ihe United Stales and Canada only. All prices in U,S. 
dollars. Dealer prices may vary. * Including Borland's InterBase ™ SYBASE/Micrtjsofi SQL, And ORACLE Hcrvers. INovell Message Handling Service (MHS and NGM); MCI Mail; cc:Mail; Windows for 
Workgroups, MS-MaH, and other MAPI-compliant messaging services; Local Area Network (LAN) systems, such as Novell NetWare, Banyan, IBM* LAN Server. MS-LAN Manager, AT&T StarGROUP, 
and other pcer-to-pccr networks, BI 5815 
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Give your power-hungry sof 


The OverDrive'" processor. 

The single-chip upgrade that maxi¬ 
mizes your PCs performance. 



Want to see a 
spectacular per¬ 
formance? Then 
add an i486’" 
DX2 OverDrive 


processor to your Intel486'" SX or DX 
CPU-based system. And watch all 
your power-hungry software take off. 

The OverDrive processor 
improves the performance of all your 
applications. So you can fly through 
your overwhelming workload with 
the greatest of ease. 


*fror Kumpran inquiries, call +4 4 (11793 43115s. and ask Far inlopark IOD2. 

© Intel Coipomion 1W AutoCAD is a registered trademaric of Autodesk. Aldus und PageMaker ace registered trademarks of 
Aldus CaiponUiDn. Pnradojt is a registered trademark of Borland [niematiDnal, Inc. CorelDRAW] is a trademark of Core] Corporation. 


How does the OverDrive processor 
do it? Using Intel’s innovative DX2 
“speed doubling” technology, it runs 
internally at twice the speed of the 
rest of your system. So if you had a 
33 MHz SX or DX Intel processor, 
you would now have a 66 MHz DX2 
Intel processor. 









*vare up to70% more ka-boom. 


Software Performance Increase 

AutoCAD* 

PagoMakai* 

50% 



54% 


Paradox* 



CorelDRAW!'* 



Excel 


03 /O 

-?nos 

IVrlDttfediiH. |D by iiMlIljj n DnaOllwJ fkir.unim- lir uL Lail-I-W. DX 3.1MHI tnj JMidl iliKfli. 


Plus, the OverDrive processor is 
easy to install. Depending on your 
system, you can either plug it into 
the OverDrive socket or swap it with 
your original microprocessor. No 
problem. 

To get a better idea of how the 
OverDrive processor boosts perfor¬ 


mance of your software, call 
1-800-354-3112, Ext. 57!9f for a free 
demo disk. It could be the greatest 
show on earth. 

intel. 
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Letters 


Fax Plus OCR 

What impressed me about Stan Wszoia's 
“Fax Plus OCR: More Thau Meets the 
Eye” {August) was its Rube Goldberg 
quality. One computer is to con¬ 
vert a word processing file into 
a voluminous bit map, which is 
then transmitted over a narrow 
channel On arrival at a second 
computer, this bit map is labo¬ 
riously converted back to text. 

OCR should be done at the 
originating fax machine, to 
achieve compression far in ex¬ 
cess of anything obtainable by 
treating characters as bit maps. 

The time is ripe for someone to create such 
an extension, without waiting for the stan¬ 
dards committee. Keep it simple. 

Andrew D. Todd 
Philadelphia, PA 


Elegant Windows Dialog Boxes 

In the August Some Assembly Required, 
Gen Kiyooka suggests the auto-reconfig¬ 
uring dialog box in Word for Windows 
2.0 is the result of the Microsoft Applica¬ 
tions Group's “constant stream of new in¬ 
terface ideas." Oh, please—Mac users 
have been treated to this interface object in 
the Control Panel since System 4, back in 
1987, Let's give credit where credit's due. 

Fred Martin 
Cambridge, MA 

I think it's fair to say the Applications 
Group at Microsoft has contributed to, 
informed t and proselytized fine GUI de¬ 
sign, both on the Mac and under Win¬ 
dows. The article f s context was Win¬ 
dows development and the Word 
options dialog box was an early imple¬ 
mentation under Windows , although 
certainly not the first Pd seen. Original¬ 
ly. my article concluded with a certain 
wistful glance toward the exemplary' 
toolbar design in Windows Excel, per¬ 
haps suggesting yet another idea from 
the stream of our Ul cultural conscious¬ 
ness. which can be attributed, in reduc¬ 
tionist thinking, to any of a number of 
sources.—Gen Kiyooka 


Pournelte and Windows Word Processors 

Hooray for Poumelle's gripes about Win¬ 
dows word processors. They clutter the 


screen with icons and can't handle file 
naming or filing. Worse, I suspect that not 
a single Windows word processor pro¬ 
grammer is a touch typist. 

Commands should be easy to type and 
remember. Give us a collabora¬ 
tive article between program¬ 
mers and writers about the ar¬ 
chitecture of a useful word 
processor. Forget the tiresome 
comparison of features. I'm in¬ 
terested in fast typing, a hot- 
shot command structure, mini¬ 
mal use of the mouse, a huge 
file capacity with multiple files 
at my fingertips, sophisticated 
searching, indexing, and a 
spelling checker with just enough gram¬ 
matical smarts to tell the difference be¬ 
tween the words to and too . 

Donald Kingsbury 
Montreal, Quebec , Canada 


They Just Don't Get It 

Walter Mossberg's 4 “They Just Don’t Get 
It” (August) hit the nail on the head. 1 pur¬ 
chased a hand scanner six months ago, and 
it's still not hooked up. It requires a mouse, 
and there is a conflict with the 
ports. I had to upgrade from 
DOS 3.2, so I bought DOS 5.0. 

I could not upgrade because I 
needed a 5VLinch drive, and I 
only had a 3'A-inch drive. So I 
bought a 5*A-inch drive. I had a 
conflict that erased the CMOS. 

It took a week to get the original 
settings back. 

My modem and Hercules 
card work on my 8088 but not 
on my 386. I have 64 MB installed and 
recognized when booting, but I can access 
only 32 MB. I'm sick and tired of ““Well, 
we're still in the Model A era.” Personally, 
1 am in the boycott era. When “they” fi¬ 
nally get it, then I’ll buy it. 

Lowell Allen 

Adolphus, KY 

I couldn't agree with Mossberg less when 
he states, “Personal computers are just too 
hard to use, and it's not the fault of the 
people who use them,” Oh, but it is. You 
cannot get about in an information age if 
you are unwilling to leam its most basic 
tool We effectively deeducate the masses 
while trying to make them happy. The eas¬ 
ier we make a thing, the more people will 
buy it and be satisfied with it, but it re¬ 


mains a magical and mystical thing, not 
bom by them but borne by them. 

Fletcher Bonds 
Address not provided 


IBM and EMF 

Paul Saffo's “A Conspiracy of Silence” 
(July) on EMF radiation was compelling. 
Saffo indicts the whole computer indus¬ 
try but specifically criticizes IBM. Since 
September 1992, IBM has introduced 11 
monitors that meet ISO 9241 Part 3 and 
MPR-II standards, as well as three VLMF 
(very low magnetic frequency) monitors. 

Jeffry Ullman 
Advisory Systems Engineer, IBM 
Corat Gables, FL 


For PowerPC Information 

I'd like to leam more about the MPC60I 
processor and the PowerPC architecture 
featured in your August cover story. Can 
you point me in the right direction? 

Steven Mon sees 
Nashua, NH 

Contact IBM's Technology 
Products Literature Distribu¬ 
tion Center at (800} 426-0181 
or fax (708) 635-3620; ask for 
the PowerPC 601 information 
kit. Or write to IBM, 1000 
East Business Center Dr,, 
Mount Prospect, 1L 60056. 

Contact Motorola f s Litera¬ 
ture Distribution Center at 
(800) 441-2447; fax (602) 
994-6430. Motorola’s Power¬ 
PC 601 RISC Processor user's manual 
(P/N MPC601UM/AD) is $6.50.—Eds, 


Clarification 

In case it wasn't clear to all readers of the 
August BYTE, the specific part number 
for IBM Technology Products' PowerPC 
601 is PPC601 (TP25PPC601); Motorola, 
Inc.'s, specific part number is MPC60L 
IBM will also manufacture and distribute 
the PPC603, PPC604, and PPC620. 

We want to hear from you Address correspon¬ 
dence to letters Editor, BYTE f One Phoenix 
Mill Lane, Peterborough, NH03458, send BIX 
mail e/o “editors," or send Internet Mail to let¬ 
ters (A 1 byteph.byie. com. Letters may be edited 
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audioman; 

THI EASY WAY TO BRING 
SOUND TO BUSINESS 
IS NOW EASY TO BUY, 


AudioMon, the easy way to add 
sound to all your OLE-compatible 



Windows" 3,1 applications^is now 
available free far thirty days when 
you buy it directly from Logitech. 
AudiaMan gives a-whole new 
dimension to on-the-road pre¬ 
sentations in Freelance Graphics* 
PowerPoint Harvard Graphics* 
and other programs, and effortlessly 
adds sound to spreadsheets [such 
as Excel and Lotus* 1-2-3*1, word- 
processing (like AmiPro 31 ; Word for 
Windows, and WordPerfect 15 ), and 
E-mail (including Lotus Notes® and 
cc;rnail m (. There's no board to install, 


and the compact, olkn-one unit 
includes microphone, speaker, 

Input and output Jacks, and a pass¬ 
through parallel printer connector. 
Its. the closest thing - f-ve found yet 
to the perfect human-interface 


device for PC audio." 


Him Seymour, PC Week) 

TRY AUDtOMAN FREE 
FOR 30 DAYS* 


If yauVe-fully satisfied, well bill you 
$129 [plus $6 shipping and han¬ 
dling!.* If not. simply call to return it, 
no questions asked, To order, coll 

1 * 800 - 732 - 3180 , and ask 
for offer # 67 . 




NOW INCLUDES NEW 

SOFTWARE UTILITIES AND 
TEXT TO SPEECH 
CAPABILITIES, 


The Senseware" Company 


{Actual Size.) 


<Q>* 

LOCiTEGH 


l V® Trademarks tolimgftlhs»HH|itttiwiowners. Quoteiourtasyof KWsek, Mnrch2V, 1 993. *0andMAiesIdenlsmustpayscleslM, Offer (spires Nowmbtr 3D, 1993. Allow 1-1 weeks fa MliQrmitl. 
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D Datapro on CD-ROM 

Now you gain virtually instant 
access to Datapro's product and tech¬ 
nology services from your own PC, 
with Datapro on CD-ROM. 

Menu-driven software makes it 
simple to browse through the table of 
contents or search by keywords and 
subject to get fast answers to all your 
technology questions. And you can 
simultaneously view multiple reports 
and cut and paste between applica¬ 
tions to custom-tailor analyses. 
Available in both Windows and DOS, 

































(EEPPACE WfTH THE NEWEST 
INFORMATION TECHNOLOGIES 
YOU NEED PROFESSIONAL HELP 

PRESENTING THE FULL UNE OF 
DATAPRO INFORMATION SERVICES 


Downsizing. Wireless. Client-server com¬ 
puting. Multimedia. ATM. Strategic plan¬ 
ning and sound business decisions 
depend upon keeping up with the latest 
information technologies. 

But you probably need a supercom¬ 
puter to sort through all the publications 
that end up on your desk. Sure, consul¬ 
tants can help, as long as you're willing to 
pay as you go. 

Isn't it time you turned to 
Datapro information services? 

For over two decades Datapro's 
unmatched information services have 
helped users, buyers, and managers of 
information technology plan effectively. 
And Datapro has been there every step of 
the way—from mainframes and dumb 
terminals, through the PC revolution, to 
the rise of internetworks. 

Today, with its staff of over 400 spe¬ 
cialists and more than 100 expert ana¬ 
lysts, Datapro has the resources to 
address virtually every critical issue in 
computing and communications. 

An essential resource for anyone 
who must evaluate, implement, 
or manage technology. 

Whether you want a quick overview 
or are looking to build a complete library 
of research materials, Datapro's compre¬ 
hensive information technology services 
can help you make decisions quickly. 
Charts, tables, and graphs make it a snap 
to compare product features, functions, 
and prices. And once your system is up 
and running, Datapro is there to help you 
manage and maintain it. 

That's why IT professionals use Data¬ 
pro to stay up to date. Sales and market¬ 
ing professionals count on us to help* 
them track trends. And vendors turn to 
Datapro to size up the competition. 

Datapro's line of comprehensive 
information services can meet all 
your needs. 

With Datapro's complete line of infor¬ 
mation services, you're always in the 
know no matter what your concerns. 

Product and Technology Services 

0 First Looks. Keep tabs on major 
developments in information technology 

} Available on CD-ROM 


until a complete report is available. 

0 User Ratings. Get beyond the hype 
and find out which vendors can really 
deliver on their promises. 

0 Technology Concepts. Stay ahead of 
the game when it comes to vendor strate¬ 
gies and other vital issues. 

® Market Overviews. Discover the mar¬ 
ket's promising vendors and products. 

0 Comparison Columns. The effortless 
way to make side-by-side appraisals. 

0 Competitive Outlooks. Put products 
and underlying technology in perspective. 

0 Product Reports. An in-depth look at 
specs, features and functions, pricing, 
interoperability, and other issues. 

0 Management Reports. Practical 
advice from professionals that takes the 
mystery out of managing information 
technology. 

Business Services 

Datapro Online. Tap into three online 
databases from the office, at home, or 
even on the road. 

Reprints. A cost-efficient way to deliv¬ 
er your product message and verily prod¬ 
uct features and benefits. 

Feature Reports. Cull just what you 
need from Datapro's database of infor 
mation services and put a sharp focus on 
strategic business decisions. 

Custom Publishing. Package the latest 
product information in a convenient, sin¬ 
gle source tailored to keep sales person¬ 
nel one step ahead of the competition. 

Consulting Services 

Help Desk. A telephone inquiry service 
to help you make the best use of your 
Datapro information service. 

Assist On Demand. Pay only for the 


information you need about a specific 
product, vendor, or technology. 

Surveys. Determine the strengths and 
limitations of your products—and your 
competitors'—from actual users. 

On Call Consulting. Fast answers to 
most inquiries within minutes—via 
phone, fax, or electronic mail. 

Educational Services 

On-Site Seminars. Custom-tailor a cur¬ 
riculum in any aspect of information tech 
nology right where you do business. 

Computer-Based Training. Get a 
grounding in the fundamentals or master 
advanced topics right on your own PC. 

Teleconsulting. Let a conference call 
between students and instructors ad¬ 
dress implementation issues that come 
up in later stages of a project. 

International Services 

© Datapro International. Get up-to- 
the-minute industry analyses and in- 
depth evaluations into the hands of pro¬ 
fessionals whose responsibilities extend 
beyond the U.S. 

Market Research Services 

Northern Business Information. A Data¬ 
pro subsidiary, Northern Business Infor¬ 
mation is the world's foremost strategic 
telecom research company. 

Send for a free demo disk today. 

DATAPRO 

Datapro USA, 600 Delran Parkway. Delran. New Jersey USA 
08075. Tel 800-328-2776, Fax 609-764-2812 
Datapro International, McGraw-Hill House Shoppenhangers 
Road Maidenhead. Berkshire, England SL6 2QL, - f 
Tel -44 (0J 628 773277, Fax -44 <0J 628 773628 


Please send me more information on the following Datapro services: 


Product & Tech¬ 
nology Services 

□ Computer Systems 
C Communications 

□ Free Demo Disk 


Business Services 

D Datapro Online 
□ Reprints and 
Feature Reports 
D Custom Publishing 


Consulting Services 

□ Help Desk 

□ Assist On Demand 

□ Surveys 

□ On-Call Consulting 


□ I’m interested in learning more about Datapro on CD-ROM 3 

Name.Title. 

Organization.Telephone. 

Address.. 

City...Code. 


Other Services 

□ Educational Services 

D Datapro 
International 

\I Northern Business 
Information 


.Country. 














GREAT AS 
PC & MAC 

SCREEN 

SAVERS 



Works with any ISO 9660 CD-ROM drive (XA support not needed) 


Royalty Free 
Kodak Photo CD Format 
PC & Mac Compatible 
Ideal for Desktop Publishing 


Each collection features 100 razor-sharp Kodak 
Photo CD format photographs on a single disk. The 
stand alone Corel utilities included let you turn any 
of these stunning CD-ROM photo images - or your 
personal photos on CD - into Screen Savers, Wall¬ 
paper and slideshows (with optional background 
music tracks). 

Save time and money on stock photography! 

Corel Professional Photos are royalty free for all 
applications and ready for color separation. There 
are no additional fees. That makes them ideal for 


use in any visual communication such as ads, 
brochures, presentations and multimedia. And you 


can use CorelDRAW to retouch or add special 

effects to any Corel Professional Photo. 

Already more than SO titles: 

The Arctic 

Faces 

Mountains 

Africa 

Fighter Jets 

Patterns 

Airshows 

Firefighting 

People 

Arizona Deserts 

Fishing 

Porsches 

Auto Racing 

Flowers 

Reefs 

Birds 

Food 

Roads 

Bridges 

Glamor 

Rowing 

Castles 

Golf 

Sailboats 

China & Tibet 

Health 

Spirit of Buddha 

Churches 

Insects 

Sunrises & Sunsets 

Cityscapes 

Ireland 

Swimming 

Coasts 

Jewelry 

Trees 

Computer Graphics 

Lakes & Rivers Waterfalls 

Couples 

Lamborghinis 

Western Canada 

Education 

Law 

Wild Animals 

Environment 

Lighthouses 

Windsurfing 

Executives 

Lingerie 

Medical 

WWII Planes 
and many more... 


The world's leading photo CD collections from the makers of 
CorelDRAW, the world's best selling graphics software! 


CALL NOW! ext. ioo 

1 - 800 - 772-6735 

p$ ATTENTION PROFESSIONAL PHOTOGRAPHERS! $-1 

If you are a professional photographer interested in having Corel publish 
your photographs, please call the number below for more information. 

CALL: (613) 728-8200 ext. 5080 



Comprehensive 
Utilities Included:* 

• Corel SCREEN SAVER 


•Corel CD-AUDIO 

• Corel MOSAIC VISUAL 
FILE MANAGER 

• Corel PHOTO CD LAB 

PIUS OPTIONAL BACKGROUND MUSIC 


• WALLPAPER FLIPPER 

• PRINTED PHOTO 
REFERENCE GUIDE 


^PC 


Multimedia PC 


» 


Suggested List Price 


$ 40.95 

M U.S. Funds 


100 SUPERB IMAGES 

IN EACH COLLECTION! 



*Not all utilities are available lor Macintosh 
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Microsoft Excel 


News&Views 


SPREADSHEETS 

Excel 5.0 

Gets Smart 


File Edit View insert Format Iools Qata Window Help 
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Packing lots of new bells and whistles, Excel 5.0 for Windows 
certainly looks good. But new integration capabilities with 
other Microsoft Windows applications may prove a stronger 
incentive to upgrade. 


BY NICHOLAS JOHN DELONAS 



Microsoft improved 
Excel 5.0 workbooks 
with Quattro 
Pro-like page tabs. 


Excel's Function 
Wizard dialog box 
elevates function 
help to a new high. 


Excel has long been Microsoft’s flagship applica¬ 
tion. Its users have come to expect excellence, and that’s 
generally what Microsoft has delivered. Excel 5.0 con¬ 
tinues that noble tradition and represents an evolutionary, 
rather than revolutionary, step forward. That’s good 
news, because Excel 4.0 was already a good product. 
However, in embracing technologies like 3-D work¬ 
sheets and advanced data modeling in version 5.0, Mi¬ 
crosoft is only now catching up to competitors like Lo¬ 
tus and Borland. 

Excel 5.0 intro¬ 
duces many novel 
user-friendliness 
features, which Mi¬ 
crosoft is touting as 
a new kind of spread¬ 
sheet “intelligence,” 
called IntelliSense. 
IntelliSense, which 
Microsoft is adding 
to applications such 
as Word 6.0 for Win- 
dows and Power¬ 
Point 4.0, senses 
what you want to do. 


NEW EXCEL FEATURES 


• True 3-D worksheets. 

• In-cell editing. 

• Rich text in cells: lets you use more than one 
type of format on text in a single cell. 

• Tool tips: tiny explanatory boxes that appear 
below each toolbar button when you pause 
the mouse pointer over that button. 

• Full support for OLE 2.0. 

• Tighter integration with other Microsoft Office 
applications. 

• Custom AutoFill: lets you create your own se¬ 
ries, such as business divisions, for AutoFill 
operations. 

• Accounting-underline text styles: conform to 
accounting standards. 

• Trend charts: automatically chart various 
types of trends. 


to help make routine and com¬ 
plex tasks easier to automate and 
complete. 

If you type a formula with 
an open parenthesis and don’t 
add the closing parenthesis. Ex¬ 
cel adds it for you. Excel’s de¬ 
velopers have obviously put a 
lot of work in adding intelli¬ 
gence to this version. These 
new properties should make 
Excel 5.0 easier to learn and 
use than its predecessor, and 
that will be an important con¬ 
sideration for any organization 
looking to standardize on a 
spreadsheet program. 

But in today’s graphical-in¬ 
terface world, users want more 
than just new features: They 
also want consistency and in¬ 
tegration among their various 
applications. More than half of 
all sales of Excel for Windows 
are now achieved through sales 
of Microsoft Office, so it’s no 
wonder that the company 
beefed up Excel 5.0’s ability 
to share data with other Win¬ 
dows applications, especially 
other Microsoft applications. 


Excel 5.0 has itself become 
much more standardized. Mi¬ 
crosoft changed the menus and 
dialog boxes to closely match 
those in Word 6.0, as well as a 
future version of PowerPoint 
that should ship in January. 
People using these products 
will see a consistent interface, 
and the standardization of fea¬ 
tures doesn’t stop there. A stan¬ 
dard macro language (see be¬ 
low), OLE 2.0, and other fea¬ 
tures are starting to blur the 
boundaries between Microsoft 
products. 

New Ease-of-Use Features 

Users will see a more intuitive 
multisheet interface in Excel 
5.0. Following the lead of 
Quattro Pro for Windows, Ex¬ 
cel displays a tabbed index to 
its workbook, which happens 
to be the new default-document 
type. Not only can you name 
these page tabs, but you also 
can move them by dragging 
and dropping. That’s an ad¬ 
vantage over Lotus 1-2-3 for 
Windows’ fixed-page structure. 

continued 
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News & Views 


The new workbooks don’t 
just look good. Excel 5.0 rep¬ 
resents the first time the prod¬ 
uct fully embraces the 3-D 
spreadsheet concept. Microsoft 
has improved the functionali¬ 
ty of the 3-D workbook over 
version 4.0’s workaround that 
used cross-tabulations. The 3-D 
syntax is now simpler, select¬ 
ing 3-D ranges is improved, 
and, most important, adding 
many sheets doesn’t quickly 
exhaust Windows resources the 
way it did in version 4.0. 

Worksheet tabs represent the 
most obvious improvement in 
Excel 5.0, but other changes 
aren’t merely cosmetic. For ex¬ 
ample, Excel 5.0 adds many 


more wizards for task automa¬ 
tion. Another improvement is 
Tip Wizards, which offer ad¬ 
vice on how to better accom¬ 
plish spreadsheet chores. For 
example, if you choose Edit- 
Copy from the menu, a Tip 
Wizard displays a message say¬ 
ing, “You can use the ‘Copy’ 
button on the Standard Tool¬ 
bar.” If you Edit-Copy again, 
the Tip Wizard offers yet an¬ 
other way to copy data. It keeps 
track of your work habits and 
won’t bother you with the same 
advice more than once in the 
same session. 

An even better enhancement 
is the Function Wizard. Click 
on its icon in the toolbar, and it 


gives the ultimate in function¬ 
building help. Excel breaks out 
the function’s arguments into 
text boxes, and the dialog box 
shows you the value of the 
function given the arguments 
before you commit the func¬ 
tion to the worksheet. This is 
definitely neat stuff for novices 
and gurus alike. 

Data Access and Analysis 

External data access is one area 
where Excel has lagged behind 
the competition. This new ver¬ 
sion improves matters some¬ 
what by replacing Q+E with 
the Microsoft Query technolo¬ 
gy borrowed from Microsoft 
Access. While this gives you 


query-by-example friendliness 
and more data-access options, I 
still prefer the better-integrated 
Datalens technology that you 
get with Lotus 1-2-3. 

Excel 5.0 does include a 
powerful new data-analysis 
tool, though, called the Pivot¬ 
Table. This is a multidimen¬ 
sional table that lets you ma¬ 
nipulate and rearrange views 
of summary data in a manner 
that is similar to Lotus’s Im- 
prov for Windows. While Piv¬ 
otTables are quite potent, they 
are probably likely to appeal 
only to power users, because I 
did not find them particularly 
intuitive. 


The Excel toolbar icon in Word 6.0 for 
Windows lets you place an Excel 5.0 
spreadsheet object directly in a document. 


The new ToolTips feature 
lets you quickly learn what 
a toolbar button does. 
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IT’S A FAMILY AFFAIR 


When Microsoft introduced its Office packages for the Mac and Windows in 1989 and 1990, respectively, the pack¬ 
ages were mainly marketing bundles designed to highlight the company’s word processing, spreadsheet, and pre¬ 
sentation graphics programs. But the company has been working ever since at improving the integration and consistency 
among Word, Excel, PowerPoint, and its other applications. New versions of these three applications will be integrated 
with Office 4.2 for Windows, expected to ship in January. However, purchasers of Office 4.0, which will have the new 
Word 6.0, will be able to upgrade to the new versions of PowerPoint and Excel, when they become available later this 
year, for free. Office 4.0 is slated to ship this fall. 

To bolster the consistency of its applications from one package to the next, Microsoft designed the menu bars of 
Excel, Word, and PowerPoint so that they will now provide the same choices (e.g., File, Edit, and View), except for the 
third option from the right. Microsoft has coined 
a new term, OfficeLinks, to describe the inte¬ 
grating features that mesh these applications. 

The new Word for Windows supports OLE 2.0. 

But in one example of a feature Microsoft added 
that goes beyond the standard object embedding 
of OLE 2.0, Word 6.0 for Windows now has an Ex¬ 
cel toolbar icon that you can use to insert and 
graphically size an in-place Excel 5.0 spread¬ 
sheet object (provided Excel is present on your 
system). 

Other integrating features are simply hard¬ 
coded into the applications and don’t ride on top 
of OLE 2.0 at all. PowerPoint 4.0 for Windows, ex¬ 
pected to ship this winter, will have a Report It 
feature that takes a PowerPoint presentation and 
converts it into a Word for Windows outline. 

Although the integration in Office has come a long way in the past three years, it still has a ways to go. Current¬ 
ly, only Excel 5.0 can both control and be controlled by other applications through Visual Basic Applications edition 
(VBA). Word 6.0 cannot control another application through VBA—it can only expose its own WordBasic objects so 
that Excel can drive it. PowerPoint 4.0 will not be able to control or be controlled by other applications through VBA. 
However, Microsoft is committed to continually improving the situation in both the Windows and Mac versions of Of¬ 
fice. The company has established an Interoperability Design Group that will help ensure this happens. 

—Dave Andrews 
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Word 6.0 now 
automatically 
formats and 
sizes tables just 
like Excel. You 
can pick from 
preset formats 
and then apply 
special formats 
to certain rows 
and columns. 


Office 4.0 for Windows (standard version): Excel, PowerPoint, Word, and Access, $750. Profession¬ 
al version: (substitute FoxPro for Access), $949. 


Programmability 

Of course, there’s nothing 
wrong with appealing to pow¬ 
er users, and Microsoft cer¬ 
tainly hasn’t forgotten them in 
its drive toward more user- 
friendliness. The new Excel has 
some dramatic changes on the 
high end. The most stunning is 
the introduction of Visual Basic 
for Applications as the new 
macro language. While Excel 
5.0 will fully support the 
old macro language 
(which many users 
found arcane), it is, for 
all practical purposes, 
now obsolete. 

While some macro 
mavens may lament this 
fundamental change, 
most should welcome it. 
The move to a standard 
macro language is a 
great one. Soon, all 
members of Microsoft 
Office will share Visual 
Basic as a common lan¬ 
guage. Throw in OLE 
2.0 automation, and 
complex cross-applica¬ 
tion development is suddenly 
much less troublesome. 

Excel 5.0 is an exciting 
product full of improvements, 
some of which are immediate¬ 
ly apparent, and others that are 
more subtle. Managers who are 
making buying decisions for 
whole departments would do 
well to give Excel 5.0 a good 
look. 
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Power. Unleash the 32-bit power of Intel’s 386,486 and Pentium 
processors on your most demanding FORTRAN applications with 
WATCOM’s 32-bit FORTRAN. F77 32 delivers 32-bit performance. The 
32-bit flat memory model simplifies memory management and lets 
applications efficiently address large amounts of memory. Powerful 32-bit 
instruction processing delivers a significant speed advantage; typically a 
minimum 2x processing speedup. Together, the power of F77 32 and these 32- 
bit processors provide a desktop platform that is capable of handling 
mainframe FORTRAN applications. 

Performance. The hot, new F77 32 code generator advances 
the performance envelope. New superscalar optimization strategy uses 
“riscification” and instruction scheduling to deliver improved performance 
on 486 and Pentium processors. The compiler can create a single, high- 
performance executable which runs on 386,486 and Pentium processors. 

Platforms. In a single package, F77 32 supports a wide range of 
32-bit Intel x86 host and target platforms. F77 32 applications can fully 
exploit the graphical user interfaces of Windows 3.x and OS/2 2.x. 

► 32-bit DOS host and target support; includes the DOS/4GW 32-bil 
DOS extender by Rational Systems with royalty-free run-time and 
virtual memory support up to 32Mb. 

► OS/2 2.x host and target support; enables development of OS/2 2.x 
applications and DLLs. 32-bit Windows 3.x applications can exploit 
WIN-OS/2 using WATCOM’s 32-bit Windows Supervisor technology. 

► NetWare NLM 3.11 and 4.0 target support; includes licensed 
components of the NetWare 4.0 SDK. 

► Windows NT host and target support; includes a Windows NT-hosted 
debugger for 16-bit Windows 3.x, Win32s and Windows NT 
debugging; also includes Win32s target support. 

► 32-bit Windows 3.x target support; includes WATCOM’s 32-bit 
Windows Supervisor, and enables development and debugging of true 
32-bit Windows 3.x applications and DLL’s. 


The Leader in 32-bit Development Tools 


WATc 


1-800-265-4555 


Porting. To ease porting of existing code from 

other platforms. F77 32 has ^^^been enhanced with VAX, FORTRAN 
90, Microsoft and IBM VS language extensions. F77 32 supports the full 
FORTRAN 77 ANSI standard and is compatible with IBM’s SAA 
FORTRAN language definition. 

C and C++ Compatibility. Run-time compatibility 

with WATCOM C/C++ 32 allows you to combine C, C++ and FORTRAN 
modules in a single application. Seamless debugging eases development 
of mixed-language applications. 

Professional. The comprehensive professional toolset 

includes a full-screen source level debugger, profiler, linker, librarian, object 
code disassembler, make utility, 32-bit royalty-free DOS extender, licensed 
components of the IBM OS/2 2.1 Toolkit, Microsoft Windows 3.1 SDK and 
NetWare 4.0 SDK and much more. 


Price. WATCOM FORTRAN 77* v9.5 has a suggested retail price 
of $599*. Dealers may sell for less. For additional information or to order 
direct call 1-800-265-4555. You can also call our FAX Back system 
519-747-2693 from your fax machine for immediate product information. 

Promise. 

You can try F77 32 risk-free. If for 
any reason you are not completely 
satisfied with the product, simply 
return it within 60 days to the place 
jf purchase for a refund.** 


WATCOM FORTRAN 77' 


415 Phillip Street, Waterloo, Ontario, Canada Telephone: (519) 886-3700, Fax: (519) 747-4971 


‘Price in US dollars Does not Include freight and taxes where applicable * ‘Some resellers may charge restocking fee and limit time period tor refund. Consult reseller prior to purchase WATCOM and the Lightning 
Device are trademarks of WATCOM International Corp. 80486 processor photo courtesy of Intel Corp. DOS/4G and DOS/16M are trademarks of Rational Systems Inc. Other trademarks are the properties of their 
respective owners. Copynght 1993 WATCOM International Corp 
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E ven a free memory manager may not be a bargain—especially if 
it can't give you all the memory you need. 

Introducing QEMM 7 
The Memory Manager Worth Paying For 

The newest version of the Quarterdeck Expanded Memory Manager 
(QEMM} version 7, once again is extremely innovative in using the 
critical area between 640K and 1024K. It finds space for more TSRs 
and drivers in this area than anyone thought possible. It optimizes thi: 
area, taking into account the many drivers that need more memory at 
start-up than when running; instantly calculating millions of possible 
memory configurations to find still more memory for your programs 
to use. And it treats the rest of memory as a giant pool to instantly 
fulfill the needs of all of your programs—whether they use extended 
or expanded memory. Whether your PC has 1 megabyte or lfi you car 
benefit from new QEMM 7 

Instant Riches 



What does more memory mean in a practical sense? It means that 
your DOS and MS Windows programs run 
faster, smoother and more reliably. It means 
you can continue to add valuable utilities 
drivers TSRs and new capabilities to your 
PC. Whether it's workhorse drivers like 
LAN utilities and fax drivers; productivity- 
enhancers like disk caches and disk compressors; 
or fun and exciting capabilities like sound boards CD ROM drivers 
graphics tablets etc. The better your memory is managed, the more 
versatility and flexibility your PC has QEMM 7 lets you have it all 
without fear of 'out of memory' messages or crashes 


How to Look 

aGift Horse 

in the Mouth 








We tested DOS 6 with and without MemMaker and with QEMM 6 and our new QEMM 
7 runs away from all of them. See details of test conditions listed below: 

DOS 6 Giveth; DOS 6 Taketh Away 

The best feature of new DOS 6 is the stable of utilities it includes. 
Trouble is, they all eat up memory. DoubleSpace file compression 
needs 43K, Vsafe anti-virus needs 7-45K, Smartdrv disk cache needs 
28K and even Undelete takes 10-14K as a resident 
program. Using Microsoft's free memory utility, 

MemMaker; you could easily end up with a net loss 
of available 'conventional' memory in DOS 6. 

New QEMM 7 takes the best of the new DOS 6 
features into account, finding ways to give you more 
free memory for your program while taking full 
advantage of DOS 6. One new QEMM 7 feature, 

DOS-Up moves the DOS 6 kernel its data and 
resources to memory above 640K (this feature also 
works with DOS 3-51 freeing 7-7DK. Another new 
QEMM 7 feature Stealth DoubleSpace frees 40K of 
the memory addresses used by DoubleSpace and 
makes them available for other drivers and TSRs. 

Both features ensure that the all-important memory 


tai pc/coaranac 



The key to Stealth is its use of a 
64K reserved area above 640K called 
the page frame. Besides being used 
by Stealth, the page frame is used 
by Lotus 1-2-3 rlx for larger 
spreadsheets and WordPerfect 5x 
for larger document^ DESQview for 
multitasking, Novell Netware IBM 
LAN Server and DECnet for reduc¬ 
ing the network driver memory foot¬ 
print plus games like Wing 
Commander, Car and Driver; Ultima 
Underworld U, Wolfenstein and 

others for fast action. 
You sacrifice all this 
when you turn off the 
page frame (which 


There's lots more to QEMM 7: 

• Tuned for MS Windows 

• New ability to use Vidram inside 
MS Windows 

• DPMI Host 

• Pentium Support 

• Laptop suspend / resume support 

• PS/2 micro channel adapters 

• Compaq support 

• Fine tuning tools for power users 

• 32-bit architecture for speed 

• Enhanced compatibility in response 
to hardware needs of our millions 
of users: 

Detects adapter RAM and ROM 
and bus-mastering hard drive 
controllers 

Monitors DMA access into 
memory 

Supports Shadow RAM 


EVTEBVTEBVTE 


Prior versions of QEMM won just about 
every competition in sight, as well as 
remaining the HI best-selling memory 
manager 5years straight 


below 640K Ls free for your programs. And QEMM 7s seemingly 
small feature of supporting multiple configurations gives you the flex¬ 
ibility and ease of setup that you expect. (MemMaker doesn't work 
well with this important DOS 6 feature.) That's why it makes more 
sense than ever to put your money on the best memory manager. 

Page Frame: the Key to Your Future 

There!s been a lot of talk about our patent-pending Stealth technology. 
Jealous talk, mostly. Because nobody else can touch its performance. 
Our Stealth ROM feature pioneered in QEMM 6 frees 48-U5K of 
ROM addresses for use by TSRs and drivers. Our Stealth DoubleSpace 
feature, described above; frees another 40K. And as you might imag¬ 
ing there's more to come. 


other memory managers do to maximize available 
memory above 640K). It's this use of the page frame by 
Stealth that lets you set up your PC with a mouse, 

CD ROM, sound board, a network such as Novell 
NetWare reserve 8-24K of extra memory for optimal 
MS Window's performance use all of DOS 6's 
memory-hungry utilities and still have more than 
630K available for your programs. (Compared to DOS 
6's 527K available in the same configuration, after 
using MemMaker). 

Easier to use for Novices, 


More Power for Experts; More Memory lor All 

Our seventh-generation thoroughbred QEMM has improved ease-of- 
use with Express Install and Help features. And for power user** 
Advanced Install and editable parameters and troubleshooting hints. 

And QEMM 7 comes with Manifest the award-winning memory 
analyzer—enhanced for more flexibility with Pentium testing, laptop 
battery reporting, network analysis and editable configuration files. 

The new and ever more exciting capabilities coming to your PC 
will all compete for memory with your favorite applications* TSRs 
and drivers. And that makes QEMM 7 the front runner in your efforts 
to get get the best performance out of your PC today—and tomorrow. 


Quarterdeck Office System^ 150 Pico Boulevard, Santa Monica, CA 90405 (310) 392-9851 Fax (310) 3144219 

Quarterdeck International Ltd, B.I.M. House, Crofton Terrace, Dun Laoghaire Co. Dublin, Ireland Tel. (353) (1) 284-1444 Fax: (353) (1) 284-4380 

QEMM Users: upgrades are available from dealers. 

You can also buy direct from Quarterdeck. Call (800)354-3222ext 1D7 and ask about our special Game Pack offer with your upgrade! 


How 

rcqi 


<51993 Quanerdeck Office Systems. Trademarks are property of thwr respective owners. 
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News & Views 


COMMUNICATIONS 


E-Mail Unplugged by Wireless WANs 


w. 


ireless WANs (wide- 
area networks) have been slow¬ 
ly chugging toward mainstream 
business use. But the wireless- 
data movement is picking up 
steam, and the engine that’s 
driving the demand for wire¬ 
less WANs is convenient ac¬ 
cess to the E-mail systems that 
people depend on through the 
wired-phone network. 

“E-mail is the logical first 
application for wide-area wire¬ 
less networks,” notes Eric Ar- 
num, editor of Electronic Mail 
and Micro Systems , a newslet¬ 
ter published by BRP Publica¬ 
tions (Washington, DC). “E- 
mail works, it’s easy, and it’s 
become an all-purpose data 
transfer system.” 

People wanting wireless E- 
mail have a few choices and 
will soon have more. Intel re¬ 
cently introduced three pack¬ 
ages that put all the pieces— 
hardware, software, and net¬ 
work—into a reasonably priced 
bundle. The products are de¬ 
signed to work with RAM Mo¬ 
bile Data’s radio-packet net¬ 
work, which charges $75 a 


month. The Intel packages cost 
$795 apiece. 

“We think E-mail is the 
most-wanted application in the 
wireless field, and that people 
would prefer to use what they 
already know to get it,” says 
Tom Jackson, wireless mar¬ 
keting manager at Intel. 

Intel is not the first company 
to offer a coordinated solution 
for wireless E-mail. Ericsson 
GE is selling a $995 bundle 
called Mobidem Kit, which 
works with RadioMail’s wire¬ 
less service. Motorola, which 
currently operates a one-way, 
pager-based E-mail service 
called Embarc, says it plans to 
introduce two-way E-mail 
products in 1994, perhaps using 
the Ardis wireless network it 
runs with IBM. Many other 
companies are working on 
wireless products for delivery 
late this year and in 1994. 

The next step in the evolu¬ 
tion of wireless E-mail will be 
reducing the size of the hard¬ 
ware from a bulky external mo¬ 
dem to a thin card that slides 
into the PCMCIA slot now 


found in many note¬ 
books and hand-held 
PCs, including Ap¬ 
ple’s MessagePad. 
Motorola and Mega¬ 
hertz have announced 
their intentions to pro¬ 
duce wireless modems 
on PCMCIA cards in 
1994. “Until the PCM¬ 
CIA two-way trans¬ 
ceivers for RAM and 
Ardis come out, there 
will be limited acceptance,” 
says Mark Eppley, chairman 
and CEO of Traveling Soft¬ 
ware (Bothell, WA), which is 
working on wireless products. 

There are other obstacles, in¬ 
cluding the fairly short battery 


PACKAGES FOR WIRELESS E-MAIL 


INTEL’S WIRELESS MODEM: 

• wireless modem—a Hayes-compatible 
radio modem (also sold by Ericsson GE as 
the Mobidem) 

• wireless version of Lotus's cc:Mail or 
Microsoft’s Mail 

Both packages require a $795 server 
version. 


WIRELESS rVIOOEIVl (EASYLINK): 


• wireless modem 

• AT&T’s Access Plus software (for use with 
its public EasyLink network) 

ERICSSON GE’S MOBIDEM KIT: 


• Mobidem wireless modem 

• Hewlett-Packard’s HP 95LX palmtop 

• wireless E-mail software and gateway 
service from RadioMail 

RadioMail is also available for other DOS 
systems and was recently introduced for 
Apple’s PowerBook portables. 


life of most portable modems 
and computers. But many be¬ 
lieve it’s only a matter of time 
before people begin embracing 
wireless E-mail as eagerly as 
they have cellular phones. 

—Christopher O’Malley 


CELLULAR DIGITAL 

Cirrus Subsidiary 
Leads CDPD Push 


acific Communications Sciences, Inc., a subsidiary of Cir¬ 
rus Logic located in San Diego, is playing a central role in the de¬ 
velopment of CDPD (cellular digital packet data), the technolo¬ 
gy that wedges bursts of bits into minuscule pauses in the analog 
cellular-phone system. 

PCSI was a key developer of CDPD technology and specifi¬ 
cations, supplying prototype equipment to the nine-member 
CDPD consortium and helping conduct field tests in 1992. This 
past August, only days after AT&T revealed its plans to acquire 
McCaw Cellular, PCSI announced that it had been selected by 
AT&T to supply equipment for adding CDPD capability to cell 
sites. PCSI’s electronics will be bundled with other AT&T prod¬ 
ucts and services and sold to cellular carriers upgrading to CDPD. 

continued 


CDPD NETWORK EMULATOR FOR DEVELOPERS 


Wireless communications may get a boost from a new Windows-based 
development tool that emulates a complete CDPD (cellular digital 
packet data) network. The software emulator, called CDPD Work¬ 
bench, lets developers test their applications while simulating various 
levels of network traffic, radio interference, vehicle speeds, and other 
variables that are difficult to create under actual conditions. 

Workbench was introduced in September by Cellular Data (Palo 
Alto, CA, (415) 856-9800). Workbench emulates the entire CDPD net¬ 
work between the mobile-computing device (known as the MAS, or Mo¬ 
bile Application Subsystem) and the host device (the F-ES, or Fixed- 
End System). 

“Given the alternative, which is to put an engineer in a car and drive 
around a lot, the price [$3995] is exceptionally attractive,” says 
Jacques A. Robinson, president and CEO of Cellular Data. Without rig¬ 
orous testing, says Robinson, developers can’t be sure how their wire¬ 
less applications will fare in the hostile environment of mobile commu¬ 
nications. 

Just before the official launch of CDPD Workbench, as this article 
was going to press, Cellular Data was informed that its key source of 
funding would no longer be available. A spokesperson said the compa¬ 
ny is seeking alternative sources. —Tom R. Halfhill 

The Network Emulator Replaces... 


Protocol Analyzers 
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# Connector 
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CDPD Network Emulator 
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DEVELOPERS 


Have you been asked to produce a fast, open, application 

that is inexpensive to deploy and differentiates your company? 

Then we have a suggestion... 



use our engine 


Raima Database Server 


Use Microsoft- 
Access, etc., 
as a front end 


Multiple APIs 


ANSI 

/SQL 


application vails to 

Object Record i 

ODBC Oriented Server Custom 


Client Server RPC Architecture 


When / 
standards 
matter 




TCP/IP UnMan SPX LanServer 


Flexible Database Schemas 


The new Raima Database Server is a 
product designed for developers who 
value flexibility along with speed and 
support for standards. Your application 
design is not constrained by the 
database interface. Why? With RDS, we 
begin with a multithreaded client/server 
architecture coupled to a high perfor¬ 
mance SQL processor/optimizer. Then 
we add support for C++ objects, a fast 
record-oriented API, and custom extension modules featuring remote procedure calls from 
your client application to your server-hosted user defined functions. Further, your database 
schema can be fully relational, network, or a combination of the two. It's all there for you. 


Map your existing 
ilic. 


engine 


\ Full 
Relational 


Combined 


Network 


Multiple Operating Systems 


Ports easily ■ 


Netware 

NLM 


_ Fast API used 
in thousands of 
commercial apps 

State-of-the-art 


._Ideal for 

legacy data 

-- Convergence 


UNIX OS/2 


Windows 

NT 


iverqen 

ready! 


Supports 

stored 

procedures, 

triggers, and 

referential 

integrity! 


join the thousands of developers, from small vertical market ISVs to 
industry giants like Hewlett Packard, who use our technology to set 
their applications and products apart. 

Call 1-800-DB-RAIMAfor more information. 


RAIMA 


Raima Corporation, 1605 NW Sammamish Rd., Issaquah, WA 98027 (206) 557-0200 Fax: (206) 557-5200 

© 1,993 Raima Corporation, Raima Database Server is a trademark of Raima Corporation, Raima is a registered trademark of Raima Corporation. 

Other computer and software names are trademarks or registered trademarks of their respective holders* 

Raima Benelux - 31 (2159) 44738 Raima Deutschland 49 (7022) 9256 44 Raima Espaha 34 (3) 485 13 04 Raima Italia - 39 (49) 829 1285 
Raima UK Ltd. - 44 (276) 685 761 Rhone-Alpes - 41 (21) 825 4800 France - 33 (!) 46 48 61 02 












If patience is a virtue, it would be 
tough to find anyone more virtuous 
than a 386 user. 

Of course, you’re not waiting to be 
canonized. You just want to get your 
spreadsheet crunched, printed and 
e-mailed before your boss’s boss calls 
you looking for it. 

Now if you had a 486, you wouldn't have this 
problem. But all that wishful thinking goes out the 
window when you consider the double-knots on 
your company's purse strings. 


Fortunately, there’s a smarter alternative 
to the downward migration path pictured 
above. It’s called the 386-to-486 Upgrade 
Microprocessor "And it's only available from 
Cyrixf the smarter microprocessor company 
It’s smarter because it's the only single¬ 
chip upgrade solution of its kind. And as 
such, the most cost-conscious way to replace 
the pedestrian 386 computer you have, with the searing 
486 power you want. 

Our upgrade chip acts just like a 486, and with good 
reason. It has Clock Doubling, a IK on-chip cache 


Performance Itemhmarks 
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Intel Cyrix 486 
L386 Upgrade 

MS Excel 3. 0 

1.0k 

2Ax 

MS Word 2.0 
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Microgratx Designer 3.1 
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The new Cyrix 386-tn-486 Upgrade 
Mkroproassor ddbm tqjpiicatinrt performance 
that's twite ajrjfast. And tWi twice as stmrL 


© 1993 Cytlx Cofpotniioo, Cyrix is p registered tfsdrnwri!, and Cyrix ittsiead n ft trademark of Cyrix Carpowikin 














and enhanced Cx486 technology. 
Which means it delivers twice the 
application performance, and 100 
percent compat- 
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MKROSOFT. 

WINDOWS 

COMMTBLE 


ft runs with 

NetWare 


ibility with all 
your software. 

Like DOS, 

Windows and OS/2. Even Windows NT. It’s also 
certified software compatible in Novell, Banyan and 
Lan Manager nodes. 

What’s more, it’s easy to install (it takes all of 15 min¬ 
utes), and costs under $400. So it’s also easy to justify to 


even the stingiest bean counters. 

Every Cyrix upgrade chip 
comes with the reassurance of a 
limited lifetime warranty, toll-free 
telephone support, and a money- 
back guarantee. 

So do the smart thing. 

Call us directly at 1-800-46-CYR1X. Quick. Before 
your old 386 computer inadvertently takes flight. 

Cyrix' instead 


Talk about immediate gratification. Just use the chip removal tool 
provided to pull out your 386DX chip (16.20. and 25 M Hz versions 
only at the wmcnl), and plug our Cyrix Upgrade Microprocessor 
into the empty socket. Then get ready for screaming 486 power 


All other brand or product names are trademarks or registered trademarks of their respective holders 
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News & Views 


Cirrus Subsidiary 
Leads CDPD Push 

in addition to its work on the 
infrastructure side of CDPD, 
PCS1 is providing products for 
the subscriber side. The com¬ 
pany was awarded a contract 
in November 1992 to supply 
IBM with CDPD modules for 
mobile computers; IBM was 
expected to announce this fall a 
model of the ThinkPad with 
PCSI’s CDPD modem built in. 
The company is also working 
closely with Apple to develop 
w ire 1 ess-commu n i c atio n s fea- 
tures for next-generation Mes- 
sagePad systems, 

Brandon Nixon, product line 
manager for wireless commu¬ 
nications at PCS1, says that tri¬ 
als of real CDPD systems will 
begin this month, with many 
ureas rolling out in the first half 
of 1994. National coverage and 
roaming agreements between 
carriers likely won't be in place 
until 1995. N i x on hel i eves that 
there will be a strong link be¬ 
tween CDPD and the use of 
hand-held computers like the 
MessagePad. “CDPD will re¬ 
ally come on strong with PDAs 
[personal digital assistants] ” 
he says. 

On the other hand, he notes, 
the technical problems of im¬ 
plementing a cellular radio, es¬ 
pecially in a PCMCIA form 
factor, are quite challenging, 
because electromagnetism 
from the screen interferes with 
the signal. PCSPs product for 
IBM will be embedded in the 
system, not on a PCMCIA 
card, but the company expects 
to deliver card-size products 
later, as does Motorola. 

CDPD offers an attractive 
business opportunity lor carri¬ 
ers, because they will be able to 
realize greater profits from their 
existing cell sites. A study by 
IBM and McCaw Cellular 
found that even at peak usage, 
roughly 30 percent to 40 per¬ 
cent of the total bandwidth at a 
site is idle; these holes can be 
filled with data packets billed at 
5 to 7 cents each. 

—Andy Reinhardt 


DATA STORAGE 

Sony’s MiniDisc for Data: Future Floppy? 


^^Pony's recent decision to adapt its 2.5-inch 
audio MiniDisc for computer data storage pos¬ 
es a new alternative to conventional floppy disks, 
which are falling far behind the curve of today's 
mass-storage requirements, 

MD DATA, as Sony's new MO (magneto¬ 
optical) format is called, offers a promising com¬ 
bination of storage density, economical mass 
duplication, and cross-platform compatibility. 
MD DATA disks come in three variations: 
writable, read-only, and a hybrid that's partly 
writable, partly read-only. They all store 14(1 
MB of data per disk, and all disks are readable on 
the same drive. The disks are protected against 
physical damage by a shuttered cartridge and 
are more resistant lo stray magnetic fields than 
conventional floppy disks, according to Sony. 
Because MD DATA has its own file system, 
disks are interchangeable hetween PCs, Macs, 
and other supported platforms. 

Writable MD DATA disks can be erased and 
rewritten any number of times. Blanks are ex¬ 
pected to cost about $20, That’s nearly as much 
Storage as a hundred L44-MB floppy disks at a 
much lower cost per megabyte. For software 
publishing, read-only versions of the disks 
(called MD-ROMs) can be mass-produced using 
the same premastering process as CD-ROMs. 
In quantities of thousands, they 
could cost only $1 or $2 each. 

Hybrid MD DATA disks are 
intended for interactive applica¬ 
tions in which some information 
is read-only and the rest of the 
disk is writable. Like conven¬ 
tional MO formats, MD DATA 
uses a laser to heat selective lo¬ 
cations on the disk to their Curie 
point—a temperature at which 
the magnetic material can be eas¬ 
ily altered by the drive’s read/ 
write head. But MD DATA dif¬ 
fers from conventional MO tech¬ 
nology in two important ways. 

First, the drive can erase and 
rewrite data in a single pass: reg¬ 
ular drives require two passes. 

Second, this direct-overwrite 
technology allowed Sony to 
greatly simplify the optical head, 
thus reducing cost, size, and 
power consumption. 

Sony hasn’t announced prices 
for MD DATA drives, but Mini- 
Disc audio recorders now sell for 
about $700. MD DATA isn' t a 


replacement tor CD-ROM because it offers only 
about one-fourth the storage capacity. It also 
won't replace hard drives because the data trans¬ 
fer rate is only 150 Kbps, the same as most CD- 
ROMs, But MD DATA could fill the need for a 
writable, removable storage medium that match¬ 
es the growing demands of today's PCs. 

The shortcomings of floppy drives are be¬ 
coming more apparent as PCs accumulate mega¬ 
bytes of memory, hundreds of megabytes of 
hard disk space, and applications software that 
ships on a dozen or more disks. Years ago, flop¬ 
py disks could store two or three times as much 
data as the computer’s RAM, but today that ra¬ 
tio is reversed. Many files—such as those pro¬ 
duced by page-layout programs—are too large to 
fit on a single floppy disk, even when com¬ 
pressed. Hence the popularity of removable hard 
drives for .sending files to service bureaus and the 
widespread use of tape cartridges to back up 
hard drives. 

MD DATA could provide a universal solution 
that’s small enough for mobile computers. The 
nearest likely competitor is floptical technology, 
which stores 21 MB on a 3 Vi-inch magnetic disk 
and offers backward compatibility with exist¬ 
ing 3 f /;-inch floppy disks. 

—Tom R. Halfhill 


Overwriting Technique Used for 2.5-inch MiniDisc 
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Sony gets single-pass writing by using three new techniques. First , the 
laser and the magnetic read/write head are positioned on opposite 
shies of the disk, and the laser remains constantly on during reading 
and writing. Other MO drives repeatedly turn the laser on and off 
while erasing and writing the magnetic signal (see the figure inset). By 
leaving the laser constantly on, Sony was able to simplify the design of 
the optical head 1 Normally , this would require a powerful magnetic 
fieldhut Sony also invented a new magnetic layer (ie f terbium ferrite 
cobalt), whose polarity can be changed by using only one-third as 
much magnetic coe reivin' as conventional MO drives. This allows a 
weaker magnetic field, which in turn reduces the size, complexity, and 
power consumption of the head , Sony claims the new head is more 
efficient than regular Heads and requires only about 100 nanoseconds 
to reverse the polarity of a spot on the disk. 
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This 


Introducing 

Graphics 

Interlace 

Kit/2 


program 


contains 

scenes 



of a 
graphic 

nature. 


But don’t worry. It’s all in good clean fun. Because now there’s 
a fast, cost-effective way to create graphic, easy-to-use inter¬ 
faces for OS/2* 2.0 applications and tools. Introducing Graphics 
interface Kit/2 (GIK/2), an AD/Cycle® product from IBM 
Programming Systems. 

GIK/2 makes it easy to produce and manipulate symbolic 
representations of data without writing a single line of Presentation 
Manager'* code. It automatically generates C code, where 
you can link the graphic symbols to the application data 
they represent. This not only speeds up your development 
cycle, it also helps you create applications that are intuitive 
and easy to use. Simplify transaction systems. Make databases 
easy to access. Bring organizational charts to life. Track 
inventory with simple icons. Any application can be 
made easier with the right graphic front-end. And GIK/2 
can help you make it happen. 


To order, contact authorized PC dealers, software 
distributors, or call the nearest IBM outlet directly. For 
more information, send a fax inquiry to 43-1-21145-4490. 
IT you need graphic proof, ask for our evaluation demo 
which, by the way, is rated G, 





"IBM, OS/2, AD/Cycte and Presentation Manager are registered trademarks of International Business Machines Corporation, ©1993 IBM Corp. 
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News & Views 


WILL RUN ON MAC, WINDOWS, AND UNIX 


First PowerPC Systems 


Hit the Street 


1 1 looks as though the first 
system to use the PowerPC 601 
processor will come from— 
drumroll, please—IBM. The 
company’s Advanced Work¬ 
stations and Systems division 
plans to ship four PowerPC- 
based systems by the end of the 
year, including a server that 
will cost about $9000. Any fu¬ 
ture single-chip RS/6000 mod¬ 
els that AWS will introduce 
will be based on the PowerPC. 
The company claims that the 
Model 250, one of the four new 
RS/6000s, will run two to three 
times faster than its older sib¬ 
ling, the Model 230. 

The Model 250 will run the 


same AIX 3.2.5 applications as 
the current single-processor 
RS/6000s (Models 220 and 
230), which use IBM’s RISC 
processor. IBM says that its 
version of the PowcrOpen en¬ 
vironment, expected to ship 
this year, will also let you run 
Mac and Windows programs 
on the Model 250. Other oper¬ 
ating systems being ported to 
the PowerPC platform include 
Apple’s System 7, Microsoft’s 
Windows NT, SunSoft’s So¬ 
laris, IBM’s OS/2 (perhaps in 
the form of Workplace OS), 
and Taligent’s Pink. 

“We’ve been criticized a lot 
for not being first to market 


with technology that we in¬ 
vented,’’ said AWS’s worksta¬ 
tion marketing director John B. 
Holz, “so here’s a case where 
we’ve been working real hard. 
We invented it, we want to be 
first, and, unless something 
strange happens, we will be 
first.” 

For people who need multi¬ 
processor RISC systems, IBM 
offers POWER2, a replacement 
technology for the POWER 
chips now implemented across 
the SMP (symmetric multipro¬ 
cessing) part of the RS/6000 
line. While the PowerPC 601 
is capable of multiprocessing, 
Holz says that the multichip 
POWER2 processor module is 
far superior to any multipro¬ 
cessor array of PowerPC chips 
that could now be built. 

At the Unix Expo show in 
New York, AWS also pre¬ 
viewed the PowerPC-based 
notebook computer that Tad¬ 
pole developed for IBM. The 
5.5-pound notebook, boasting a 
9.3-inch color TFT (thin-film 
transistor) display, is finished, 
said Holz, but IBM will not an¬ 
nounce it until early next year. 

The real trick for IBM will 
not be selling RS/6000 cus¬ 
tomers on the PowerPC. It will 
be persuading customers who 
use Intel-based systems that a 
PowerPC-based computer will 
run their DOS, Windows, and 
OS/2 applications. Another di¬ 
vision of IBM’s Personal Sys¬ 
tems line of business. Power 
Personal Systems, came into 
being solely to develop Pow¬ 
erPC-based computers. The 
first of these will be client-lev¬ 
el machines. 

—Ed Perratore 


IBM’S P0WER2 SYSTEMS 


For many customers of IBM’s Ad¬ 
vanced Workstations and Systems 
(AWS) division, the PowerPC just 
doesn’t cut it—at least not in its 
present incarnation. For these 
high-end AIX users, whose needs 
rise to the level of massively paral¬ 
lel systems, there's the new POW- 
ER2 architecture and two systems 
to employ rt. 

P0WER2 uses an eight-chip 
processor module that includes 
several processors and support cir¬ 
cuitry (e.g., 1/0 and cache con¬ 
trollers). Because of the integra¬ 
tion of these chips, IBM claims, a 
module will execute six instruc¬ 
tions in one machine cycle. It looks 
like a uniprocessor to the operat¬ 
ing system and any applications. 

By contrast, an operating system 
dispatching instructions to an 
eight-processor PowerPC configu¬ 
ration would do so knowing there 
are eight processors. P0WER2 
modules can be implemented in 
the hundreds, while the PowerPC's 
efficiency quickly falls short be¬ 
yond eight to 12 chips. Hence 
AWS’s plans, at least for now, to 
limit PowerPC to single-chip imple¬ 
mentations. 

Along with the debut of POW- 
ER2, IBM has announced two sys¬ 
tem families that will use this ar¬ 
chitecture. The 990 replaces the 
RS/6000 970B and 980B. It may 
be rated the fastest RISC system in 
the industry, until new high-end 
systems appear. The new 58H and 
590, running at 55 and 66 MHz, 
respectively, are replacements for 
the RS/6000 580. Existing systems 
are field-expandable to P0WER2; 
no prices were yet available. 

IBM is expected to announce mas¬ 
sively parallel systems using POW- 
ER2 by the end of the year. 

—E.P. 


Sharing the PowerPC Three separate arms of IBM are currently devel¬ 
oping PowerPC-related products. An additional suspect—IBM PC Co.—is 
sticking instead with the Intel 80x86 platform, which includes IBM 
variations on Intel processors, like the 486-based Blue Lightning from IBM 
Microelectronics. Following is a rundown of the players. 


IBM PC Co. 

Somers, New York 

Robert Corrigan, president and CEO 

At least for now, this division will develop 
systems based solely on the Intel 80x86 
platform, despite earlier public 
statements to the contrary. 

IBM Advanced Workstations 
and Systems 

Austin, Texas 
Bill Filip, president 

This division will have introduced the first 
PowerPC-based RS/6000 system, the 
Model 250, by the time you read this. 
Early next year, it will bring out a 5.5- 
pound Tadpole-developed notebook 
based on the PowerPC. It will eventually 
replace the entire single-chip RS/6000 
product line with PowerPC-based 
systems running AIX and PowerOpen. 
Multiprocessor systems will be based on 
P0WER2 processor modules. 


IBM Power Personal Systems 

Somers, New York 
Nobuo Mii, president 

Formed with the mission of developing 
and marketing PC-like systems based 
exclusively on the PowerPC, this division 
expects to introduce its first products by 
mid-1994, which will compete with Intel- 
based systems. 

IBM Microelectronics 

Fishkill, New York 

Michael J. Attardo, general manager 

Formerly called IBM Technology 
Products, this division is the sole 
supplier of PowerPC 601 chips. It 
manufactures and sells the 6XX series to 
system makers and next year will 
introduce the PowerPC Embedded 
Controller 4XX series. It also makes IBM 
processors under a technology-sharing 
agreement with Intel. 

-E. P. 
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Extraordinary 

Exo-Upgrade. 


Upgrade To CA- Clipper 5.2 Rx $299 And Get A Copy Of 
New CA-Clipper/ExoSpace" And Your Choice Of 
Another Product Absolutely FREE! 


J CA-Clipper/ExoSpace* 

CA-Clipper J 

W* 

; 




CA-Clippt rTools' 



Break through the 640k barrier with 
the ultimate extended memory man¬ 
ager! Increase direafy addressable 
memory from 640k to 16 megs 


Over550time saving, problem 
solvingfunatons in one high-perfor¬ 
mance package. Raise your produc¬ 
tivity with this valuable library' 


Break Through 
The 640k Barrier With 
New CA-Clipper/ExoSpace! 



/+ 19S2' 

I IVU-VBAStD I 

ADVKOR 


CA-Clipper'/ExoSpace™ increases directly 
addressable memory by up to 2,500% - 
from 640k to 16 
*** megabytes. 

Eliminate virtual 
memory swapping, 
greatly improve per¬ 
formance and run your Clipper applica¬ 
tions in protected mode. Existing 5.2 
users can get CA-Clipper/ExoSpace for 
only $99! 


CA-Clipper 5.2: The Complete, 
Professional Programming 
Environment. 

CA-Clipper* 5.2 is a 
robust language, an 
efficient linker, a 
flexible preproces¬ 
sor and a high-per¬ 
formance compiler. It includes: an editor, 
debugger and make utility for creating PC- 
and LAN-based applications. 


0| iK 


Feature 

CA-Clipper 

FoxPro 

dBASE IV 

Lexical Variable Scoping 

YES 

NO 

NO 

User-defined Commands 

YES 

NO 

NO 

Code Blocks 

YES 

NO 

NO 

Nested Multidimensional Arrays 

YES 

NO 

NO 

Predefined Ofcjea Classes 

YES 

NO 

NO 

Variables Modifiable in Oebugget 

YES 

NO 

NO 

Customizable Reactive Error Handling 

YES 

NO 

NO 

Reads and Wntes FoxPto f.CDX) Files 

YES 

YES 

NO 

Reads and Wtltes dBASE IV (JUDX) Files 

YES 

NO 

YES 

Reads and Writes Paradox (.Dty.PX) Flies 

YES 

NO 

NO 


CA-Clipp* ^Compiler Kit 

PardBASE.IV 




Compile almost any dBASE IV 
application in three easy steps - and 
produce executable (. EXE)files with 
the efficiency <rfCA-Clipper. 


dfiASE apps come alive with new 
CA dBEast 2 0 ihefirst dBASE- 
compatible database and language 
for Windows. 


DBMS Header s Choke 
winnerfor dtent-'strv- 
tr development system 


New RDDs For FoxPro, 
Paradox and dBASE IV 

Replaceable database drivers for all the 
most popular development systems. Plus 
you can customize CA-Clipper with user- 
defined commands and functions. And 
seamlessly integrate modules from lan¬ 
guages such as C, Assembly, dBASE and 
Pascal. There are no runtime fees, no addi¬ 
tional licenses, no LanPaks. 

So what are you waiting for? 

Call right now 

and upgrade to the (jfOMPUTER 
new standard in /ASSOCIATES 
Xbase development. Software superior by design. 


Comparison based on FoxPro Version 2.5for DOS and dBASE IV Version 1.5. 


SEE YOUR LOCAL 
DEALER TODAY OR CALL 
COMPUTER ASSOCIATES AT 
1-800-225-5224, Dept. 20500. 


New CA-Clipper 5.2. 

© Computer Associates International. Inc., One Computer Associates Plaza. Islandia, NY 11788-7000. 1-800-225-5224. All product names referenced 
herein are trademarks of their respective companies; Free copy shipped direct from Computer Associates when you register product. 


Circle 77 on Inquiry Card. 




























And you 

were told Pentium 
was powerful. 


If you’ve heard the Pentium" microprocessor was powerful, it's time you see the PowerPC ” 
Microprocessors from Motorola. To be perfectly candid, Pentium is fairly powerful, but it's not 
nearly as powerful as the PowerPC family of microprocessors. 

The first of Motorola's PowerPC Microprocessors, the PowerPC 601” Microprocessor will bring 
workstation-like performance to low-cost PCs. Its integer performance (how fast it handles basic 
computer functions) is equal to Pentium's. In floating point performance (the speed you need to 
crunch numbers, run graphics, video, voice and the like), the 601 is a full 40 percent faster than 
Pentium, with no loss in integer performance. 

While the 601 outruns Pentium, it actually runs cooler. The 601 draws only 8.5 watts of power 
to 16 watts for Pentium which, incidentally, leads to lower overall system costs. 

The 601, of course, is only the beginning. Over the next eighteen months, we'll ship ever 



©1993 Motorola, Inc. Motorola and ($> arc registered trademarks of Motorola. Inc. PowerPC, PowerPC 601. PowerPC 603. PowerPC 604, PowerPC 620 and the PowerPC logo are trademarks 
of IBM Corporation. Pentium is a t rademark and Intel is a registered trademark of Intel Corporation All rights reserved. Speed comparisons are based upon press reports of performance of the 
66MHz version of the Pentium as announced by Intel, and Motorola's announced simulation performance of the 66MHz version of the MPC601. Thermal comparison is based upon preliminary 
Intel specification for the 66MHz Pentium, and the performance of samples of the 66MHz version of the MPC601. 


Circle* 1 77 an Innuirw Cnrrl 








more powerful versions of the PowerPC Microprocessor. The low-wattage PowerPC 603 " Micro¬ 
processor will bring unprecedented performance to battery-powered computers. The PowerPC 

604 " Microprocessor will push high-end PC and server performance to new highs. 
The PowerPC 620'“ Microprocessor will run at 200 to 400 SPECmarks in high-end 
workstation, server and supercomputer applications. 

To take a closer look at the future of computing, call your local Motorola 
sales office or in Europe call (44) 3552 40446. We'll be happy to provide you with 
more information, including our free PowerPC Information Pack. 

PowerPC Microprocessors from Motorola. They have the power to take you further into the 
future than the competition. 

PowerPC Microprocessors. Changing the course of computing. For the better. 




MOTOROLA 














News & Views 


HIGH-SPEED MODEMS 

At Your Own Risk: 
Faster Modems Now, 
Standards Later 


SPEEDS: 

THE LONG AND WINDING ROAD SACK TO COMPATIBILITY 

Just as modem vendors have supported the [TU's specifications for mo¬ 
dem speed through the V.32bis specification, both AT&T and Rockwell 
have committed to supporting the V.34 specification when it is re- 
leased. But until then, both companies are introducing nonstandard 
specifications. 



ITU-TSS 

AT&T 

ROCKWELL 

14.4 Kbps 

V.32b*$ 

V,32bis (ITU) 

V.32bis (ITU) 

19.2 Kbps 

HHIH 

V.terbo (AT&T, shipping} 

V.fast (R. late this year} 

24 Kbps 

— 

— 

TBA(R, early 1994) 

20.8 Kbps 

V.34 

V.34 (ITU. after 6/94) 

V.34 (ITU r after 6/94) 


Users accustomed to buy¬ 
ing new high-speed modems 
within a year of their last up¬ 
grade will have to cool their 
jets for nearly another year—or 
risk gross incompatibility prob¬ 
lems. Two years after the first 
V.32bis (14.4-Kbps) modems 
came to market, manufactur¬ 
ers are still waiting for the ITU- 
TSS (formerly known as the 
CCITT) standards committee 
to release the specification for 
the next set of improvements, 
known collectively as V.34 
(formerly called V.fast) and 
promising data-pump speeds 
of up to 28.8 Kbps. 

But the manufacturers of the 
chip sets that control the mo¬ 
derns are forging ahead with 
products that close the gap be¬ 
tween 14.4 and 28.8 Kbps. The 
problem is, these chip sets do 
not conform to any universally 
recognized standard. Users 
shelling out money for more 
speed are likely to find that the 
new modems will not connect, 
even with other superfast mo¬ 
dems, at speeds greater than 
14.4 Kbps. 

AT&T and Rockwell, two 
central players in both the mo¬ 
dem market and the 1TU-TSS 
committee, are among the rene¬ 
gade chip-set vendors. As of 
this summer, the ITU-TSS, at a 
major impasse, had not ex¬ 
pected to release the V.34 spec¬ 
ification until 1995. Chip-set 
vendors jockeying for both 
market share and political pow¬ 
er on the committee announced 
their plans to release superfast 
modems over the next year; 
AT&T developed a V.terbo 
modem with 19.2-Kbps speed, 
while market leader Rockwell 


readied a “V.fast” I9.2-Kbps 
chip set with a 28.8-Kbps ver¬ 
sion to follow by 1994. Mo¬ 
torola Codex also sells a non¬ 
standard, 24.4-Kbps modem. 

Unfortunately, these chip 
sets used different algorithmic 
schemes, in accordance with 
the companies’ views on how 
the 1TU-TSS specification 
should eventually develop. The 
practical result was that an 
AT&T 19.2-Kbps modem 
would not communicate with 
a Rockwell 19.2-Kbps modem 
at more than 14.4 Kbps. 

This sort of incompatibility 
would have undercut years of 
industry effort toward “V-dot ” 


standardization. The V-dot 
standards were developed so 
manufacturers and buyers could 
count on chip-set compatibility. 
Since many manufacturers use 
various brands of chip sets in¬ 
terchangeably, incompatibility 
loomed as a market disaster. 

In late August, progress was 
made toward averting this de¬ 
bacle, The ITU-TSS said that 
the final version of the V.34 
specification would be released 
in June 1994. With the market 
window for proprietary chip 
sets much smaller, both AT&T 


and Rockwell wall support the 
new specification. 

For the moment, however, 
AT&T is still releasing V.terbo. 
USRobotics is burning the 
specification onto Texas In¬ 
struments chip sets and offering 
it in the latest additions to its 
Courier line. And Rockwell is 
still developing V.fast. If s ex¬ 
pected that both alternatives 
will appeal mainly to buyers 
able to control which modems 
are used on both ends of the 
data connection. 

—Noa Sc hoe nfeld 


DOCUMENT INTERCHANGE 

Send Your Font Worries ElseWare... 


hen sending an electronic document 
from your machine to another, it used to be suf¬ 
ficient to send it as plain ASCII text, or to make 
sure the recipient had the same word processor 
you did Now you also have to pay attention to 
the fonts you use in your document, 

ElseWare 7 s Font Works software, expected 
to ship in December, promises to make the tran¬ 
sition from ASCII less painful. Font Works 
($129) installs into your Windows environment 
and uses ElseWare’s Infmifont technology to 
synthesize hundreds of fonts on-the-fly. When 
you open a document that uses a TrueType, 
Adobe Type 1, or Agfa Intellifont font. Font 
Works will step in and generate the font for you 
from a description in its extensive database. Ac¬ 
cording to ElseWare, the database and Font 
Works software take only 2 MB of hard disk 
space for the 220 fonts included in the package. 

Font Works uses ElseWare’s PANOSE type¬ 
face-matching system to find the best match for 
any font you don’t have installed. PANOSE cat¬ 


egorizes fonts by style and shape. Given the 
PANOSE description of a font, the Infinifont 
generator can create any of the fonts included in 
the Font Works package, PANOSE is currently 
supported in packages from Lotus, Aldus, 
Adobe, Bitstream, Microsoft, and others. 

Font Works incorporates an extensive help 
system that assists you in picking the right type¬ 
face for a job. Font Chooser lets you build 
groups of related fonts that you can switch in 
and out of your Windows installation at will. 
You might have one group of fonts that you like 
for Ami Pro, while you want a second set for 
PageMaker work. Font Chooser lets you manage 
these font groups without hand-editing files or 
restarting Windows. Type Tutor lets you select 
a document style and then gives you sugges¬ 
tions for appropriate, complementary typefaces. 

—Howard Egtowstein 

Contact: ElseWare Corp101 Stewart St, Suite 
700 t Seattle, WA 98101, (206) 448-9600 I. 
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HOW TO BUY A 
DOUBLE-SPEED CD-ROM... 
WITHOUT GETTING 
TAKEN FOR A DRIVE 

Introducing Creative OmniCD. 

If you've been thinking about adding the power and excitement of an internal CD-ROM to your PC, here's some great 
news: thanks to our exclusive Creative Double-Speed Technology,” double-speed CD-ROM performance is 
now available at about the same price you'd expect to pay for a single-speed drive. 

And we're not talking about just any CD-ROM here. This is a full-featured, MPC 2 compliant, 

XA-ready, 300KB/second, multi-session photo CD drive with a blistering fast 320ms access time: 

The all-new Creative OmniCD.” 



CREATIVE 


i ■. —. i n 


PHONES 


# 


VOL 


BUSY 


WORKS WITH ANY SOUND CARD, 

Of course Creative OmniCD works with your 
Sound Blaster — after all, it is the industry standard 
for PC audio. But what if you've already got 
another sound card? 

No problem. Because Creative OmniCD 
works perfectly with just about every major brand of 
audio card. . .or even without a sound card for applications that don't use audio. 

Best of all, Creative OmniCD opens up a whole new world of CD-ROM applications. Like photo CD—we've even 
included Aldus* Photostyler“SE image enhancing software right in the box. And also games, 
multimedia and business applications, education, and more, 

THE BOTTOM LINE: A LOT MORE DRIVE, A LOT LESS MONEY, 

Sure, there's plenty of other manufacturers offering double-speed CD-ROM drives. But as part of a 
complete package with an SRP of less than four hundred dollars?' Now tfiaf's Creative. 

For more information and the name of your nearest Creative Labs dealer, call 1-800-998-5227. 



Soundl" CREATIVE 


BLASTER 


CREATIVE LABS,INC. 


js-PC2 


’SRFJtMPti 

& Copyright MW Creative Technology Lid. Creative Double-Speed Technology, Creative OmniCD, Sound Bla&ler and the Sound Hies tea and Qujlve logos are tTfcieiaaiis d Creative Tech oology Ltd, All otter tr*4t- 
\Juil] irktdkJ PC marts are Ihc prcperty of their respective owners US. impriries: Creative Labs l -Bflfr-Wfl-5227 or J -40H—L2S~ett30. International bi^driefc Creative Tediiintogy Ltd, Sb^apart, TEL 65-77J-0Q3J FA* &5-77M353. 
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DIFFERENCE 
MAKES VISIBLE 
DIFFERENCE 


Samtron Excellent Technology 
Means Unbeatable Performance. 




Technological achievement signu 
lies Samtron — the world's largest 
Colour Picture Tube manufacturer 
Our success as one of the major 
players in the monitor field is a 
result of unbeatable products. 

After all, the besl quallly comes 
from our accumulated experience 
in technology over ihe past decade. 



17” SC726VL 


Our top quality is certified interna- 
tlonally by ISO 9001, The Swedish 
low radiation standard fMPR II) 
has confirmed that our products 
are ergonomic. The flicker-free 
and non-interlaced characteristics 
make our products safe and com¬ 
fortable to work with. 

Samtron's invisible effort in high 
technology makes the visible 
difference in quality. 






WE’RE WORTH WATCHING 
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Removable 
Hard Disk 


With an innovative HB 3000 color 
notebook from Sunrace, you can 
win the competition of this world. 
The innovativeness of the HB 3000 
color notebook not only provides 
yon with generic functions needed 
for mobile computing, but also 
See Us At more unique features. 

I'93 

Booth No. Hilton H2144 

Built-in 16mm Trackball 
and Dedicated Numeric 
Keypad 

When 
travelling, 

you'll realize that you have a 
limited space or no space at all 
to move your mouse. TheHB 
3000 color notebook builds in a 
trackball, which is centered and 
in front of keyboard, so that 
there is nothing to carry around, 
to set up and to take apart, 

Meanwhile, the dedicated 
numeric keypad offers you the 
convenience of entering 
numbers at anytime. 


The removable 
hard disk allows easy upgrad- 
ability and group sharing of data 
and your HyperBook. 

Second Parallel Port 

Through this second 
parallel port, you can 
now plug-in such 
peripherals as a pocket LAN 
adapter, portable sound card, 
etc., without having to 
constantly unplug the printer. 


0 


SCSI Port 

You can enjoy 
unlimited storage 
by plugging in CD 
ROMs,Tape streamers, or high 
capacity hard disk drives 
into the SCSI port. 

lUnrp t J 


More! 
S^lyperBook 300 
Series offers PCMCIA 
plus local bus. 


' 48G Glass Notebook Ranging from Cx486SLC/33 p G *4865/3 3 to i486DX 2/SO |g| || ^ | ||||| * Power Management 

s 9.4" Dolor Active TFT/Color Passive Dual Scan SIN LCD Ij^jl • Password 



• Patented 5-level Power-Bar LED Meter 


1 Alternative Power Source RGB * Turbo Charging 





1 Internal Fax/Modem 



1 Optional Secondary Battery Pack 



S unrex Technology Corporation 

■ 9F, NO, 531, Chung-Cheng Rd., Stiin-Tien, Taipei Hsien, Taiwan, R.O,C ■ Tel; 886-2-2186 1 90 ■ Fax : 886-2-2181502 

■ U.S.A. Brandi Office 809 South Lemon Avenue, Walnut, CA 91789, U.S.A, ■ Tel: (909) 468-2955 - Fax: (909) 468-2961 
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News & Views 


MULTIMEDIA 


Intel’s VDI Speeds Up 
Video, Miffs Microsoft 


How Intel’s Video Device Interface Works 


Video for Windows API 
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How Video for Windows 
Works Now 


Video for Windows API 

ol ot 



. Video Codec 

1 

Windows GDI | 



ol 



j Video Driver | 



el 

Video Frame 
Buffer 


Video 

Controller 


How Intel’s Video Device Interface Works 

1. Video for Windows sends the encoded data stream of compressed video to the 
video codec. 

2. The codec quenes the video driver to see if it supports VDI or checks to see if VDI 
is implemented as a separate driver. If there's no support for VDI, video \s handled 
normally through VfW and the GDI. Otherwise, the codec queries the driver to see 
which VDI functions are supported (e.g., color-space conversion, color-keying, 
clipping, and scaling). 

3. After determining which VDI functions are supported, the codec decompresses a 
video frame, opens a channel to the VDI/video driver, and hands off the appropriate 
tasks. 

4. and 5. The VDI/video driver BitBIts the video frame onto the screen by directly 
addressing the video controller’s frame buffer, bypassing the Windows GDI. 

How Video for Windows Works Now 

1. Video for Windows sends the encoded data stream of compressed video to the 
video codec. 

2. The codec decompresses a video frame, converts YUV color to RGB, and sends it 
back to VfW. 

3. VfW calls Windows GDI routines to handle such tasks as window management, 
clipping, and scaling. 

4. The GDI sends the video frame to the video board’s driver. 

5. The video driver transfers the BitBIts to the video controller’s frame buffer to display 
the frame on-screen. 


I ntel and Microsoft are at 
odds over a new way to dra¬ 
matically accelerate Video for 
Windows. Although it’s likely 
the two giants will resolve their 
differences before they cause 
problems for users, some of the 
smaller companies are scram¬ 
bling to avoid getting trampled 
in the fray. 

At issue is Intel’s new Video 
Device Interface, a software 
extension to video drivers that 
roughly doubles the speed of 
software-only playback in 
VfW. A PC that plays VfW 
movies at a jerky 15 frames per 
second could attain true full- 
motion video at 30 fps at the 
same resolution without any 
additional hardware. Intel says 
VDI also improves overall pic¬ 
ture quality and, once installed, 
is completely transparent to ap¬ 
plications and users. 

What’s wrong with that? 
Plenty, says Microsoft. To 
achieve its magic, VDI by¬ 
passes the Windows GDI 
(Graphical Device Interface) 
and writes directly to the video 
controller’s frame buffer. Al¬ 
though Microsoft acknowl¬ 
edges that direct access to the 
frame buffer is a legitimate 
way to accelerate software-only 
video playback, it argues that 
Intel’s implementation is pre¬ 
mature and overcomplicated. 
Microsoft says VDI conflicts 
with a similar mechanism it 
plans to introduce this year. 

“The technique is not rock¬ 
et science,’’ says Carl Stork, 
Microsoft’s director of Win¬ 
dows platform definition. “We 
could demonstrate our tech¬ 
nology now, but we’re not 
ready. We don’t understand 
why Intel decided to announce 
the VDI specification [in late 
August]. They should have 


waited until we had the spec 
finalized and then made an an¬ 
nouncement together.” 

According to Stork, codecs 
can’t use VDI without under¬ 
standing the frame buffer’s in¬ 
ternal structure, such as 
whether the buffer is arranged 
in banks and how large those 
banks are. Too complicated, he 
says: Codecs shouldn’t have to 
know anything about the frame 
buffer but its starting address. 

Likewise, the new VDI driv¬ 
er (which can be integrated 
with the video driver or in¬ 
stalled as a separate DLL) can 
perform such functions as clip¬ 
ping and scaling. Redundant, 
says Stork: Those tasks are al¬ 
ready handled by the GDI. 

Intel contends that VDI is 
intended to complement the 
GDI, not replace it. The GDI 
is fine for regular graphics, 
says Intel, but it adds too much 
overhead to video playback and 
doesn’t let codecs directly ac¬ 


cess the frame buffer in video’s 
native format, YUV (lumi¬ 
nance-chrominance). 

Although Intel’s announce¬ 
ment was joined by ATI Tech¬ 
nologies, Brooktree, Matrox, 
Tseng Labs, Western Digital, 
and S3, a few vendors quietly 
avoided the press conference. 


A spokesman for one company 
that declined to participate told 
BYTE: “We don’t want to be 
forced to choose sides between 
Intel and Microsoft. We’re just 
a small company, and we can’t 
afford to get stepped on by a 
pair of 800-pound gorillas.” 

—Tom R. Halfhill 


BEAM MY FILES UP, SCOTTY 


Infrared technology is poised to do for the office what it’s done for the living room’s entertainment center. In¬ 
stead of being used to change TV channels, infrared light beams will make it much easier to exchange data 
between desktops, PDAs (personal digital assistants), and other devices. For swapping data to become as 
easy as changing channels, however, an infrared standard must be built into products from many companies. 

A nonprofit group called the InfraRed Data Association (IRDA) says it has a way to ensure that happens. 

IRDA has agreed on a short-range, point-to-point standard for two-way infrared links. The group hopes 
these links will soon replace cumbersome cables for simple tasks such as moving a spreadsheet from your 
desktop to your laptop. IRDA’s high-profile members include Intel, Microsoft, Apple, and Compaq. 

Using infrared beams in place of cables is not new, of course. Infrared-leashed mice have been available for 
several years now, as have a handful of infrared-based LANs. Infrared has crept into newer products as well. 
But because they operate at different speeds and use varying protocols and data formats, they won't commu¬ 
nicate with devices outside their immediate families. The new standard is expected to change all that. Based 
on the same technology already used in HP's products, the IRDA standard is a baseband system that zips 
along at 115 Kbps. HP's approach was chosen over competing systems from Sharp and General Magic due to 
its superior speed, circuit simplicity, low power requirements, and minimal cost, according to Steven Harris, 
an engineering manager at Crystal Semiconductor and chairman of IRDA’s technical committee. 

Whether or not there will be any provision for compatibility with previous infrared systems remains to be 
seen. Harris notes that it’s possible to support the IRDA standard and a proprietary infrared system on a single 
chip. New products using the IRDA standard could begin appearing by the end of this year, with many more ar¬ 
riving in 1994. —Christopher O’Malley 
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Hie HP 100LX palmtop PC keeps 
you in touch wherever you go* 


It packs cutting-edge computing and 
communications features. All wrapped 
up in a sleek il-ounce package. Includ¬ 
ing one-key access to: 


f SS I cc:Mail-Mobile,themarket- 
ISSl leading e-mail software. 
Today's new card modems fit neatly 
into our PCMCIA 2.0 slot, connecting 
you to your corporate or office e-mail 
systems. Talk about portable com¬ 
munications! This e-mail solution fits 
right in your pocket 


Take most of your office with 
IHlyj you Built-in MS-DOS * 5h 
means you can run optional PC soft¬ 


ware, such as Quicken, Microsoft® 
Project Manager and ACT! No other 
palmtop comes close. 

With equal ease, you can create cus¬ 
tom databases. And sort through a 
list of customer billing profiles or 
your favorite restaurants. 


Q Even when you’re on top of 
the world, our appointment 
book keeps you on top of your 
schedule. With week- and month-at- 
a-glance. You don't miss a thing. 


E Cn Keep running numbers on 
■eJ the run. One touch brings up 
Lotus" l-2-3fRel. 2.4. You’re in spread¬ 
sheet heaven! 


The features keep coming. Like note- 


taker to capture ideas. Powerful 
analysis on the HP financial calcula¬ 
tor. Flexible phone book. And much, 
much more* 

For more information and the name 
of your nearest HP 10QLX dealer, call 
us at 1-800-443-1254, Dept. 785. Or in 
Canada, 1-800-387-3867. Then hit the 
road armed with all the right answers. 

HEWLETT® 
PACKARD 



cc: Mail Mobile U.5 ira denar* of cc. Man a AlmHv owned sut-a^ar, nf Lotus 
Oav^loprnHnl Corpuf ibsui. Mrcrnsoft arvd MS-ODS a** U.S. Jigifiteraif TTHdamartB 
Minromh Cnrparjiujn Lotus and 1-2-3 U.S.raB'stirrt IradHmarks nf lotus 
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News & Views 


AI Saves Money 
and Time 



I n a market dominated by 
drastically reduced profit mar¬ 
gins, hardware and software 
companies are eager to use 
technology that will help them 
reduce costs while maintaining 
their standards for quality and 
customer service. One tech¬ 
nology they are turning to is 
Ah The recent Innovative Ap¬ 
plications of Artificial Intelli¬ 
gence conference featured 16 
award-winning applications 
built at companies like IBM 
and AT&T. They saved be¬ 
tween $1 million and $20 mil¬ 
lion annually. The programs 
spanned a range of areas: in¬ 
telligent CASE tools, customer 
support, product quality man¬ 


agement. troubleshooting, and 
configuration. 

Compaq's Windows-based 
QuickSource typifies new 
products that offer knowledge 
publishing. Through a help- 
desk-on -a-disk program that 
Compaq ships with all its net¬ 
worked printers, Compaq has 
shrink-wrapped its staffs trou¬ 
bleshooting expertise and put 
it in the hands of its customers. 
The result, according to Com¬ 
paq, is a savings of $10 mil¬ 
lion to $20 million annually in 
customer service operations. 
The company believes that 20 
percent of all problems are now 
handled directly by customers 
themselves with QuickSource. 


Compaq used CBR (case- 
based reasoning) techniques, a 
branch of AT, which enables 
programming by example. 
Knowledge is stored in the 
form of experiences, or cases, 
that are written in conversa¬ 
tional-language style. When a 
new case is described to the 
CBR system, it retrieves simi¬ 
lar past cases. This technique 
is proving valuable for help¬ 
desk applications, enabling 
users to store the expertise of 
its best specialists. Quick- 
Source captures about 500 cas¬ 
es with three levels of detail: 
for internal Compaq use, for 


service providers/dealers, mid 
for end users (printer cus¬ 
tomers). The system also in¬ 
cludes rule-based reasoning, 
the hallmark of expert systems, 
to help focus the case searches. 

Other companies with award¬ 
winning applications that use 
AI to save money include Ny- 
nex and IBM. Nynex, the Baby 
Bell serving the northeast U.S., 
has developed the Outside 
Plant Engineering and Re¬ 
source Administration appli¬ 
cation, which assists more than 
350 engineers in planning and 
installing sophisticated elec¬ 
tronic equipment. Nynex re¬ 
ports a significant productivity 
gain and $5 million annual sav¬ 
ings. 

IBM’s Diagnostic Yield 
Characterization Expert pro¬ 
vides automated data interpre¬ 
tation and process diagnostics 
for semiconductor manufac¬ 
turing. It looks at product qual¬ 
ity and yield loss. The compa¬ 
ny says the program reduces 
diagnosis time from several 
hours to minutes. IBM esti¬ 
mates DYCE saves hundreds 
of hours per month of engi¬ 
neers' and technicians’ time, 
hi addition, early detection has 
saved additional products from 
being manufactured with a de¬ 
fective process, lliis has meant 
a savings of several million 
dollars. 

Interest in AI declined after 
an initial flurry of interest in 
the middle 1980s. However, in 
today’s highly competitive at¬ 
mosphere, companies are look¬ 
ing for solutions that give them 
an edge over their competition, 
AI is proving to be one such 
solution. —Sara Hedberg 


ERGONOMICS 

Software Eyes Health Concerns 


Lb ON DON—When it comes to ergonomics 
and health issues regarding the use of desktop 
computers, Europe is often several steps ahead of 
the U.S. The Scandinavian countries' long-stand¬ 
ing insistence on iow-radiation monitors and the 
emergence of the EC’s VDU directive that is 
now law in all member states exemplify a height¬ 
ened awareness of how computers affect us. 

The regulations and guidelines regarding the 
use of monitors in the workplace have created an 
opportunity for European software firms that 
develop products that help companies comply 
with the law. Two products focusing on eye test¬ 
ing on a user’s machine and the wider implica¬ 
tions of the EC’s VDU law show that compa¬ 
nies are taking advantage of the opportunity. 

City Visual Systems (+44 71 837 3388) has re¬ 
leased a product called Vision Screener. It makes 
use of a clause in the EC directive allowing op- 
tome trie software to perform eye tests, with em¬ 
ployee consent, on a user’s machine. The soft¬ 
ware runs under Windows 3.1 and contains a 
series of tests aimed at spotting any eye problems 
experienced by the user. 


Vision Screener docs not replace the need for 
employers to arrange physical eye exams by a 
trained optometrist for employees. But it can 
help cut down on unnecessary testing. The pack¬ 
age is also useful in charting a person’s recovery 
from a VDU-related complaint after treatment. 

The other Windows package is Erg A w are 
from UserData (+44 71 243 2925). Through a 
question-and-answer process, the program as¬ 
sesses how w r ell your company complies with 
European VDU health and safety provisions. 

‘There is a perception in Europe that every¬ 
thing must be more advanced in the U.S. T but 
this is not really the case in ergonomics,” says 
Chris Hunt, managing director of City Visual 
Systems. “The country [the U.S.] is so vast and 
has so many variations between state govern¬ 
ment and employer attitudes that things are frag¬ 
mented, with no common guidelines.” However, 
this state of affairs could change in the U.S. if 
regulations regarding the use of monitors in the 
workplace are attached to the U.S. Health and 
Safety Reform Act now wending its way through 
Congress, — Dam Pancucd 
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WinBench" 3.11 by Ziff-Davis Labs 
Tests Remote Windows" Speed 

This graph shows the speed of the three leading remote control 
programs when transferring Windows screens , As you can see, 

Close-Up handles more pixels , faster, meaning you spend 
less time waiting for Windows screens. 

The industry standard test , WMench 3.11, is perfect for 
testing the speed of remotes , if is an accurate measure of video 
throughput. Video throughput is the limiting factor in remote 
operations , because remote programs must transmit Windows 
video functions froin one PC to the other. 
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New Remote Software Sets 
Windows Speed Record 


Communicate 
Faster & Easier 

Close-Up* lets you 
communicate faster k 
easier with five 
exciting tech¬ 
nology firsts. 

Close-Up is 
the only remote 
communica¬ 
tions software 
that won both 


Technology Firsts 


1. AI Video Compression 

2. Photographic Memory 

3. Non-intrusive Technology 

4. Expert System 

5. Video Translation 


PC Magazine's coveted 
"Editors Choice" and PC 
World's "BestBuy” 
awards. Now Close-Up 
has a new faster & easier 
version that allows you 
to view and control 
another PC by modem 
as if you were there! 



WmBotdi scores 
{mrngeoflOnms): 
Close-Up U13JM 
pcAnt/ohere 794,093 
to bonCopyUSJ97 


Why Is Close-Up So Fast? 

Close-Up learns as it works. It uses AI 
( Artificial Intelligence) to compress afi 
Windows video function calls. That's why 
Close-Up does so well in Windows 

Benchmark tests (see 
WinBench 3.11 chart). 

Close-Up uses its 
revolutionary Photo 
graphic Memory™ so 
that once Close-Up 
has seen all or part of 
a Windows screen, it's memorized. Then 
as screens change, Close-Up only transmits 
new r unmemorized data. Incredibly, with 
this technology Close-Up gets faster & 
faster the longer you use it. 

What Remote Companies 
Haven't Told You 

Other remote programs permanently slow 
Windows and usually reduce your video 
resolution and depth of color, even when 
they are not in memory. That's because 
they permanently change your systemM 
file. Close-Up's breakthrough Non- 
intrusive Technology does not modify any 
of your sensitive Windows files including 
the systemM. Close-Up is the (My remote 
that when not in use, allows Windows and 
your PC to run at normal optimal levels. 


Expert System Makes 
Communications Easy 

You dorit have to be a communications 
expert to get the results of one. Close-Up 
has an Expert System that automatically 
analyzes system components and config¬ 
ures your system for optimal speed. 

Video Translation 

With Close-Up, dissimilar PCs can easily 
connect, because Close-Up senses the 
video capabilities of both PCs and 
automatically displays Windows 
in a video mode compatible ....... ..... 

with both sides. 

Risk-Free Offer! 

Try Close-Up. If you're NS .— ^ 
not absolutely convinced that - - ----- 
Close-Up 5.0 is the fastest remote 
program, well give you your money back! 4 
Order Close-Up Host & Remote, a 
complete system, for only $199/* 

Upgrade your current or competitive 
remote program to new Close-Up 5.0, Get 
both sides, Host & Remote, for only $69.- 5 

Order Today 805-964-6767 


Norton-Lambert 


We invite you to n-pniduo* this test- We used two id-eniird Gateway 4DX2-66V-S with 66-MHz Intel 496DX2-66 CPUs, lb MB RAM. 256KB RAM cache, 340 MB HD, IDE conimller, no hardware disk cache. Video: Local 
Bus ATI Ultra Pro with 2MB VRAM, 640 by 480 pixels. 16 colors, VGA DRV dated 3/10/52. Monitor 71 Hz. MS-DOS 50, SMARTDKY 2 MB cache. Modem: two 1-4,400 baud V.32bis. WinBench 1] I is available onZiffNrt 
accessible via CompuServe. Test performed: without verification by Ziff, AU products are shipping versions, WinBench trademark of Ziff Communications Co. Windows trademark of Microsoft Carp. 

*60 day mo-nev-back guarantee if purchased directly from Norton-Lambert Offer expires 12/31/93. All prices in US DoRenf. friars exdude shipping 
G 1993 Norton-Lambert Carp. F.O. Box 4065, Santa Barbara, C A 93140 USA Phone (805) 9646767 Fax (305) 683-5679 
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PCs and Printing Plates 


I n the world of desktop 
computing, every day brings 
a new technology that makes 
current technology obsolete. 
Compared to the fast-paced 
world of desktop computing, 
the prepress industry changes 
at an almost glacial-like pace. 
But based on observations at 
the International Printing Ex¬ 
position, or TP EX, it is clear 
that this industry has begun to 
fully embrace the computer. 

“This industry has seen lit¬ 
tle change for decades," says 
Andrew Low of Genix Imag¬ 
ing, the London-based dis¬ 
tributors for Cactus plotting 
systems, "But this show is to¬ 
tally different from the last 
IPEX. There were very few 
PC-based prepress computers 
at the last show r T just a lot of 
mechanical printing presses. 
In the last five years, this in¬ 
dustry has been thrust into the 
computing age, and many of 
the artisans and craftsmen are 
finding it difficult to cope 
with the new concepts/' 

Some major industry play¬ 
ers are managing better than 
others to understand the dy¬ 
namics of this new market¬ 
place. Mitsubishi announced 
the formation of MC-Imag- 
ing, a company that will mar¬ 
ket Mitsubishi's prepress 
products worldwide, as well 
as those of other manufactur¬ 
ers; thus, it can provide cus¬ 
tomers with solutions tailored 
to their own requirements. 

MC-Imaging has also de¬ 
cided to sell directly to the end 
user, bypassing the distribu¬ 
tion channels that Mitsubishi 
has previously used. Compa¬ 
ny officials say the reason for 
the direct-sales effort is that 
its customers increasingly de¬ 


mand better value for their 
money and the expert advice 
that only a specialized pre¬ 
press company can provide. 

Brussels-based Dainippon 
Screen is also restructuring its 
operations. Roger Mattalon, 
Dainippon's European gener¬ 
al manager, says the company 
now sells open systems. “If a 
customer wants to use Photo¬ 
shop on a Mac or PC, we will 
not tiy to sell him our own pro¬ 
prietary solution but only those 
parts of it that he needs," Mat¬ 
talon says. 

The most interesting new 
technology at IPEX is called 
direct-to-plate printing. Cur¬ 
rently, when a page has been 
prepared on a PC, it is trans¬ 
ferred as a PostScript image 
to an imagesetter, which plots 
the page to high-resolulion 
film. That film is then put into 
a photographic platemaker, 
and the aluminum plates that 
the printing press uses are ex¬ 
posed and etched. 

Direct-to-plate systems let 
the actual plate material be 
created in the imagesetter, by¬ 
passing the inaccuracies in¬ 
herent in the old process. Agfa 
Co m pug ra ph i c demon st rated 
its Lithostar process, which 
creates aluminum plates that 
have a service life of 100,000 
copies. Mitsubishi Paper Mills 
has Silver Digiplate, a lower- 
cost alternative in which the 
plates are made with paper or 
polyester substrates. 

Although MPM's plates are 
good for only 20,000 copies, 
the media can be used in stan¬ 
dard imagesetters and costs 
only about $1 per square foot. 
This system could consider¬ 
ably lower the current cost of 
short-run color printing. 



Perhaps the most 
interesting direct-to- 
plate technology was 
shown at the NewGen 
booth. There, Plazer 
Ltd. (Tel Aviv, Israel) 
was generating print¬ 
ing plates using stan¬ 
dard laser printers. In 
Plazer's new process, 
special polyester ma¬ 
terial is fed into a laser 
printer. A person then 
etches the resulting 
image using nothing 
more technical than 
cotton swabs of etch 
solution. The sheets 
were then put into a 
small Heidelberg T-Qffset 
press, which can generate 
prints at an alarming rale of 
10,000 copies per hour, Plaz¬ 
er says that the life of a typical 
plate is 15,000 copies. The 
product can be bought in the 
U.S. from Anitcc. The cost of 
this polyester “plate" materi¬ 
al is about $1 per square foot 

Plazer's new technology 
might give new f meaning to 
desktop publishing, as you 
can run what would normally 
be a plain black-and-white 
image several Limes through 
the press to produce prints 
with color spots. The plazer 
film is also transparent, so it 
can generate screens for silk- 
screen printing. 

Autotype International 
showed a laser platemaker 
system called NovaDom that 
is similar to Plazer's, but Au¬ 
totype processes its plates in a 
toner-fusing machine prior to 
putting them in the press. The 
fuser costs $450. Autotype is 
more conservative, claiming 
that each plate will last for 
5000 or so copies, as com- 


Direct- 
to-plate 
technology, a highlight of the 
International Printing 
Exposition, will bring printers 
into the digital age. 


pared to Plazer's claimed 
15.000-copy life. Both sys¬ 
tems are capable of resolu¬ 
tions in excess of 1200 dots 
per inch. 

At the last IPEX, which 
was held in 1988, heavy ma¬ 
chinery represented 90 per¬ 
cent of the exhibit space. This 
year the electronic prepress 
exhibits have expanded to oc¬ 
cupy nearly half the total floor 
space. What a difference five 
years make. ■ 
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For millions 
ofdBASE 
developers, 
this is a fairy 
tale come 

true; new CA-dBFast' 2.0, the first and only 
dBASE-compatible database and language 
for Windows. 

!■ 


CA-dBFast meets two giant 
needs: moving existing dBASE 
applications to Windows and windows, 
developing dazzling new applies- Compatible 
lions in record time. It's the one solution 
that lets you take advantage of Windows 
while protecting the huge investment 
you've made in Xbase technology. 

With CA-dBFast 2.0, you get a proven, 
stable environment that’s more visual and 
more intuitive than anything you’ve ever 
used. And there's no need for Microsoft's 
confusing, intimidating SDK, so creating 
applications with CA-dBFast is - true to its 
name - fast. 



O Wedding 
O Birthday 
O Anniver 
O Special 
® Other 


Charles Foster Kane 


Floral & Hearty, Inc. 


14 Rosebud Lane 


Pasadena, CA 90013 


1-800-225-5224, Ext. 190 


0 Ship To Address 
□ Bill To Address 


Find Flower 


The Rose: A beautiful, 
fragrant blossom: it is the 
symbol of eternal love 
and happiness. 


Search FTD 


Connection Status 

CONI; 96 m 



Dial Phone 


Order 


Hangup 


CA dBFast indudes Windows interface objectsfor pull-down menus, push buttons, radio buttons, 
check boxes, scrolling list boxes, bit mapped graphics and more. 


debugger that's so advanced it lets you 
watch your source code execute at run 
time - even Single Step through execution. 


l»|e> HE 

0 
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CA-dBFasts report writer. CARET, lets you mix text graphics and data to produce great looking reports in minutes. 


The Visual Application Designer (VAD) 
makes creating pull-down menus, push 
buttons, radio buttons, check boxes, 

scrolling list boxes 
and other Windows 
objects as easy as 
“point and click" or 
“drag and drop" 

The VAD generates 
the required source code, saving you hours 
of complex programming. You also get a 



CA-dBFast 2.0 also includes CA-RET- 
an outstanding Windows-based report 
writer that lets you mix text, graphics and 
data on the same report in a full WYSIWYG 
environment. 

Creating great-looking tabular reports, 
form letters and labels is as easy as using a 
word processor. 


FOR A FREE DEMO DISK, 
CALL 1-800 CALL CAI, Ext. 190. 
With CA-dBFast applications, there are no 
license fees, royalties or key diskettes to 
bother with, And recipients of runtime 
programs don't need CA- 
dBFast to run the application 
- just Windows. CA-dBFast is 
also compatible with CA-CLIP- 
PER, dBASE 111 Plus, dBASE 
IV, and FoxBASE. 

So whether you want to wake up old 
applications or build brilliant new ones, 
there’s only one way to marry windows 
beauty and Xbase power. 

Check out CA-dBFast today. 

Computer* 
as 



_ JSSOC/ATCS 

So Wo re superior by design. 

New CA-dBFast Release 2.0. 

O Gfflttautt ASSKUI& [mematiiiliaJ, Inc., one Compuwr At^ciatts FWj, Istandlit. STi IIFW-7GC0, Al! |iwehw turn** rrfwnewl Iwran are tremarks £>rtteli respective companies. 
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RICH FRIEDMAN 


Walt Disney Knew a 
Good Interface 


m he home of Disney World 
was a befitting place to hold 
the 5th International Confer¬ 
ence on Human-Computer In¬ 
teraction, or HO. Disney en¬ 
gineers believed in multimedia 
long before the computer in¬ 
dustry, As conference partici¬ 
pant Lewis Branscomh, a Har¬ 
vard University professor and 
former IBM chief scientist, 
noted, it was Walt Disney's 
people who created human- 
machine interfaces that have 
induced millions of people to 
travel long distances to visit 
theme parks and pay big bucks 
to be entertained by friendly 
machines. 

Some 2000 academics and 
computer scientists from 43 
countries came to the city Dis¬ 
ney built to exchange ideas 
and research notes on how to 
make computers easier to use 
during the next 10 years. Sev¬ 
eral presenters showed or re¬ 
ferred lo that deceptively sim¬ 
ple Knowledge Navigator 
video that Apple produced in 
1987 Lo demonstrate what 
k i nd of c om pu te rs we m i g h i 
be using in the future. 

In the Knowledge Naviga¬ 
tor video—set half jokingly 
in the “era of the 40-minute 
work week'*—a young pro¬ 
fessor tells his computer, 
which looks like a small Hal 
notebook, to rearrange his 
schedule, converse with a col¬ 
league, scareh disparate data¬ 
bases for “a certain paper dial 
was written about two years 
ago on the effect of logging 
on the Amazon rain forest/ 1 
and perform other perfectly 


natural tasks you'd love your 
PC to do. 

So how close are we to such 
a vision? Not very, but by the 
turn of the century, experts 
predict that desktop PCs will 
be humming alons at between 
256 MIPS to I G1>S. The av¬ 
erage PC will hold about 4 GB 
of data, and networked data 
access will be counted in ter¬ 
abytes. This means that if the 
hardware engineers continue 
to extract their miracles, there 
will be enough bandwidth and 
speed to take graphical in¬ 
terfaces far beyond today's 
menu- and mouse-driven ap¬ 
plications. Welcome to much- 
improved speech and 3-D ges¬ 
ture recognition, virtual reality, 
agents, and eye tracking. 

Jakob Nielsen, a research 
scientist at Bellcore in Morris¬ 
town, New Jersey, who gave a 
day-long seminar on next-gen¬ 
era l ion user interfaces, be¬ 
lieves that future computers 
will play a much more active 
role in terms of what they pre¬ 
sent on their screens to users. 
For example, a PC might au¬ 
tomat ical I y change the size 
of a screen font to accommo¬ 
date a user who sits further 
away from the screen. Object- 
oriented software will let the 
document, rather than the ap¬ 
plications that created it, be¬ 
come the primary focus of the 
user's attention. In fact, plug- 
and-play software modules 
will replace applications alto¬ 
gether. thus eliminating, for 
example, the need to store— 
and use—six different spell¬ 
ing checkers that come with 


six different applications. 

According lo Nielsen, as 
multiple spelling checkers 
fade away, so, too, will our 
current notion of files. In the 
age of gigabyte hard drives, 
information retrieval will not 
be based on simple files but 
rather on interlinked informa¬ 
tion objects that let you ma¬ 
nipulate associations between 
your data. 

Although much work is yet 
to be done, agents will in¬ 
creasingly anticipate a user's 
needs and lake over many 
tasks of operating a computer. 
If an agent senses that a user is 
having trouble, it can suggest 
a solution. An agent can learn 
fairly complex patterns, for¬ 
ward data to various locations 
depending on where a user is, 
and even, in some circum¬ 
stances, DWIM (do what I 
mean) instead of DW1S (do 
what I say). 

With its increased ability 
to recognize patterns and 
work habits, the computer 
will take on more program¬ 
ming tasks. By observing a 
user, the computer will be 
able lo write programs that 
automate such behavior in the 
future. This will be more far- 
reaching and universal than 
the arcane scripting and 
macro languages contained in 
present applications. 

Everyone's question, of 
course, is. When will the 
next-generation interfaces 
happen? Some are already in 
use, such as pen and voice 
recognition, but they are 
handicapped by today’s hard- 



Experts 
in human- 
coni puter 
interaction pre¬ 
dict computers will play a much 
more active role T taking the GUI 
far beyond today's point-and- 
click method of interaction. 


ware limitations. Researcher 
Nielsen does not believe we 
will have a very practical 
next-generation interface be¬ 
fore the year 2000. He says 
that the hardest hurdle to 
overcome will be standards 
for advanced data interchange 
and system integration. 

In 1986, a group of Danish 
computer professionals was 
asked bow computer inter¬ 
faces would change by the 
year 2000. A third mentioned 
speech I/O; 16 percent cited 
the increased use of graphics, 
mice, and icons; 12 percent 
thought the “system would 
adapt to the user's level,” and 
7 percent thought we would 
progress to the point of self- 
explanatory systems and elim- 
inate the need for manuals. 
Yet an equal number believed 
“the past will survive,” 

COBOL lives. ■ 

Rich Friedman is BYTE's executive 
editor ; You can reach him on BIX as 
“ijriedman ." 


48 BYTE NOVEMBER IV93 


ILLUSTRATION: MANUEL KING § 1999 / PHOTOGRAPHY J ME55ERSCHMIDT/T-5.I. O 1903 












Notebooks with Dual-Scan 
Color LCDs 


page 48IS-2 



Statistical CD-ROM 


page 48 IS-20 

Portable LAN Monitor 

page 4SIS-4 

Arabic Support for the Mac 

page 4SIS-2G 


Development System for 
Image Analysis 

page 43IS-22 



Music Software for Windows 

page 481S-30 


NOVEMBER 1993 BYTE 4aiS-l 


































Chicony has 6 years 

with ISO-9002 certification and production capabilities 18,000 pieces per month. 
Chicony guarantees you the edge in technology v quality and price 
performance necessary to be a success in the ODM/OEM arena. 


Notebook: (NB9800 Series) 

CPU: 804MDX-33 nr 80486DX2-50/66M Hz 
RAM: 4MB on board, expandable up to 20MB 
FSTN Mnno/Duid Scan/TFT display 
eight only 6,6 pounds 
I4irt VESA Local Bus slot 
External SCSI port 
Type HI PCMCIA slot 


HDD 


Choice F° r 
°£jtf/O0 
^* ar &iers hip 


Sub-Notebook : (SN8660/SN8660C) 

■ CPU: 80486SX-25/33MIIi,P23{486SL wihaiu -i 

■ RAM: 4MB on board, expandable up to 20MH 

■ Color/Mono LCD display 
• Weight only 4 pounds 

■ 120-pin ISA bns port Tor 

- Full-feature Docking .Station 

— Simple Docking adaptor 
■PCMCIA ZOIC card slot 
■80/1 2 0/17(1 MB or higher removable 


Chicony Electronics Co., Ltd. 

207 Kuang Hwa Street. 

Ta-Chu Chung. Lu- Chu Sliiang, 
Taqyuan. Taiwan R.O-C, 
TT£L:886- [3)323-4721 
FAX:886- (3)323-5877 


Chicony America, Inc. 

53 Parker Irvine. CA 92718 U-S-A. 
TEL: 14714)380-0928 
FAX: 14714)380-9204 


CHICONY Electronics GmbH 

Brodennannsweg 17. 

22453 Hamburg, Germany 
TEL: 49 (40] 51 44 00-0 
FAX: 49440} 51 29 32 
TELEX: 2 12 841 chicon d 
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Notebooks with Dual-Scan Color LCDS 

Two notebooks from Suntec come with a dual-scan color dis¬ 
play. The dual-scan technology simultaneously sweeps from 
top to bottom and bottom to top, resulting in what Suntec 
describes as an active-matrix TFT-quality display. The dis¬ 
play provides VGA resolution 
of up to 640 by 480 pixels 
with 256 colors and bigger 
viewing angles. 

The notebooks are the Sun¬ 
tec HB3220S/486 and 
HB3220SIC/486. They differ 
in their processor but include 
the same screen, case, and 
standard features. They have 
4 MB of RAM (expandable to 
8 or 20 MB); a 120-MB re¬ 
movable hard drive; a floppy 
drive; a built-in trackball; an 
external IBM PS/2 keyboard 
port; two bidirectional paral¬ 
lel ports; one serial port; a 
VGA monitor; SCSI ports; an 
international power supply 
with turbo charge, status level, and battery use indicators; 
and a carrying bag. 

The HB3220S/486 (£2199), with a 33-MHz Cx486S 
processor, is the faster of the two, primarily due to the 2-KB 
internal write-back cache and 128-KB external write-back 
cache. The HB3220SLC/48G (£1809) comes with a 33-MHz 
Cx486$LC processor, a 32-bit-wide internal data path with a 
1-KB internal cache, and a 16-hit-wide external data path 
that Suntec says effectively doubles the speed of the SX 
chip. 

Contact: Suntec, Leatherhead , U. K .. +44 372 360606; 
fax +44 372 360266. 

Circle 1423 on Inquiry Card. 
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lions, including AUI. cheaper- 
net, and twisted pair, are avail¬ 
able. The PCD-4L Green PC 
comes with DOS 6.0 and Win¬ 
dows for Workgroups. 

Phone: +44 344 862222; 
fax +44 344 850912. 

Circle 1421 on Inquiry Card. 

DUAL-OUTPUT SUPER VGA 
BUS MODULE 

Arcom Control Systems (Cam¬ 
bridge, U.K.) offers a bus module 
with simultaneous Super VGA 
graphics outputs for CRT and 
flat-panel displays. When you in¬ 
terlace the MQD404 to the SCIM 
mezzanine bus, you can plug it 
into PC/ISA, STEbus, and VME- 
bus processor and expansion 


boards. Based on 
the Chips & Tech¬ 
nologies 65520 graphics 
controller, the compact module 
(from £297) supports Super 
VGA, VGA, EGA, CGA, MDA, 
and Hercules-compatible CRTs 
with resolutions of up to 1024 by 
768 pixels and up to 256 colors. 
The MOD404 incorporates 0,5 
MB of VRAM and sites for up 
to 4 MB of Hash EPROM. A sec¬ 
ond display output is provided in 
a standard configuration with out¬ 
puts suitable for a Hitachi 640- 
by 480-pixel or Finlux 640- by 
350-pixel LCD, or it can be fac¬ 
tory-programmed for various 
LCDs and electroluminescent or 
gas-plasma flat-panel displays. 
Phone:+44 223 411200; 
fax +44 223 410457. 

Circle 1427 on Inquiry Card. 


COLOR DIGITAL-PRINT SYSTEM 

The CF80, Minolta’s (Milton 
Keynes, U.K,) full-color digital 
copier/print system, can function 
in three ways: as a stand-alone 
color copier (reproducing at 7 
copies per minute), as a Post¬ 
Script color laser printer that you 
can access by way of a network 
in combination with EFTs Fiery 
200i controller, and as a color 
scanner capable of handling up 
to A3-size material. The unit 
(£26,995) features a mechanism, 
the Image Stabilisation Control 
System, that Minolta says senses 
image and loner density and vari¬ 
ations in heat and humidity to 
produce strong, sharp copies. 
Phone; +44 908 211211; 
fax+44 908 217063 . 

Circle 1430 on Inquiry Card. 


SIEMENS NIXDORF GREEN PC 

Based on an Iniel 25-MHz 486SL 
processor, the PCD-4L Green PC 
conserves power and uses recy¬ 
clable components. Power-sav¬ 
ing techniques ensure that the 
system generates less heat and 
does not need lq be cooled by a 
fan. This lets a smaller cabinet 
be used, saving raw materials 
and considerably reducing 
background noise, Lhe 
manufacturer says. 

Siemens Nixdorf (Brack¬ 
nell, U.K.) uses no CFCs in the 
manufacture of the system, 
which features a low-radiation 
monitor. The PCD-4L (from 
£1988) comes with 4 MB of 
RAM (expandable to 32 MB), a 
120-MB hard drive, an 8-KB 
cache to accelerate internal data 
flow, an Ethernet controller on 
the motherboard, and a math co¬ 
processor. Security facilities in¬ 
clude a password for power-on 
setup, a temporary input lock for 
the keyboard and mouse, boot 
and write locks for Lhe floppy 
drive, a mechanical keylock for 
disk drives and SCSI and COM 
interfaces, a mechanical lock for 
the system housing, and a chain 
anchor for secure mounting. 

A number of connection op- 


LARGE-FORMAT DIGITIZER 

Oce Graphics (Creteil Cedex, 
France) has added an entry-level 
A0 model to its range of large- 
format digitizers. The G6815 
(24,000 French francs) has a 


dual-function corded/cordless 
transducer, a four-button con¬ 
vertible cursor (or an optional 
16-button convertible cursor and 
a three-butt on convertible sty¬ 
lus), an accuracy of 0.25 mm, 
and a resolution of 2540 lines 
per inch. The digitizer comes 
with a range of standard emula¬ 
tions and ADI, Windows 3.1, 
and Microsoft Mouse drivers. 
Other features include axis 
alignment and an A3 menu area 
for menu-intensive applications. 
Phone: +33 1 49806566; 
fax +33 1 49560818. 

Circle 1426 on Inquiry Card. 
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What’s New International 


Hardware 


PORTABLE LAN MONITOR 

You can connect the Wiesemann 
& Theis (Wuppertal, Germany) 
pocket LAN adapter to imy avail¬ 
able 7- piece on a LAN. The de¬ 
vice monitors the electrical 
processes in the cable and indi¬ 
cates any abnormalities. It also 
shows the data load rate. Red 
lights indicate types of errors 
(e.g., cable segment loo long, 
total network too large, cable 
break, high interlaced repeaters, 
faulty stations, or electromag¬ 
netic interference). The pocket 
LAN adapter (798 deuische 
marks ) can also detect interframe 
gap errors caused by high inter¬ 
laced or faulty repealers. 

Phone ; +49 202 26800; 
fax +49 202 26800265, 

Circle 1432 on Inquiry Card. 

IEEE CONTROLLER BOARD 

The AT-GPIB/TNT controller 
board for IBM ATs (£672) per¬ 
forms the basic talker, listener, 
and controller functions required 
by the IEEE 488.2 standard. It 
implements the HS488 mode of 
operation for GPIB. for data 
transfer rates of up to 4 MBps 
on the EISA bus for both read 
and write operations. You can 
program the National Instru¬ 
ments (Newbury, U.K.) board 
with its N1-488.2 for DOS and 
Windows software, the Windows 
version of the Lab View graphical 
programming system, and the 
Lab Windows automatic code- 
generating software for DOS. An 
AT with an AT-GPIB/TNT be¬ 
comes an IEEE 488.2 controller 
that c;m monitor, manipulate, and 
communicate with thousands of 
GPIB- based engineer! tig, sc ie n - 
ttfic, or medical instruments and 
graphics equipment. 

Phone: +44 635 523545: 
fax+44 635 523154. 

Circle 1434 on Inquiry Card. 




A 17-Inch Monitor 

Microvitec offers a 17-inch FST color monitor, the 
Pro-Scan 1782, that's aimed at such applications as 
financial dealing and CAD. Auto-scanning between 30 
and 82 kHz, the Pro-Scan 1782 (£1299) can auto¬ 
matically display resolutions from VGA to 1280 by 
1024 pixels at 78 Hz. It features a 0,27-mm dot-pitch 
FST, uses an EBU phosphor for increased brightness, 
and has a bandwidth of 135 MHz. The monitor in¬ 
cludes digital memory sizing for perfect picture posi¬ 
tioning on-screen, Micro vitec says. 

Contact: Microvltec, Bradford, U.K . , +44 274 390011: 
fax +44 274 734944. 

Circle 1433 on Inquiry Card, 


PROGRAMMABLE EXTENDED 
KEYBOARD 

Users who have difficulty using 
standard QWERTY keyboards 
now have an alternative—-the 
Programmable Extended Key¬ 
board from Special Access Sys¬ 
tems (Oxford, U.K.). Available 
for the IBM PC and Acorn com¬ 
puters, the keyboard is housed 
in a nylon-coated steel casing 
lhal lets you res! your hands on it 
without causing unwanted key 
presses. A built-in LCD lets you 
program the keyboard’s special 
functions, key delays, and sound 
effects to suit your requirements. 
Special functions include a 
sticky-key feature, which lets 
users with toe, mouth, single-fin¬ 
ger, or head pointers keep the 
Shift, Ctrl, or Alt keys down 
while pressing the next key. The 
sticky key automatically turns it¬ 
self off. This feature also lets you 
perform three-key operations. 
You can program a range of key- 
delay functions to minimize Lhe 
effect of finger tremor causing 
multiple or unwanted key press¬ 
es. You simply specify the lime 
for which a key must be held 
down before a message is seni 
to the computer and Lhe time dur¬ 
ing which no further key presses 
are to be accepted after a key has 
been released. 

The keyboard (£475) also lets 
you determine the rime for which 
a key must be held down before 
a character starts to repeat and 
the time between successive re¬ 


peats while a key is held down. 
A confirmation tone of a speci¬ 
fied pitch can be added to all the 
aforementioned features. 
Phone: +44 865 56154. 

Circle 1422 on Inquiry Card. 

MONITOR TESTER 

With the Montest-AD24. you 
can lest all commonly used com¬ 
puter monitors. Available from 
Instrumentation Test & Mea¬ 
surement i Wimborne, U.K.), the 


tester incorporates a computer 
video generator and covers the 
ho r i zon t a I - sc a n n i tig f requ enc y 
range from 15.7 to 89.3 kHz, De¬ 
signed for monitors with analog, 
TTL, or ECL inputs, lhe Mon- 
tesi-AD24 (£1000) provides all 
lhe necessary outputs and con¬ 
ned ons to drive the monitors di¬ 
rectly for fault finding, align¬ 
ment, and convergence. 

Phone: +44 202 872771; 
fax +44 202 871052. 
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MINUTEMAN UPS 

There are two models in Gristle Electronics' (Stonehouse, U.K.) 
Mmuteman range of UPSes; Alliance and Power Master. Alliance 
(from £199) is an entry-level standby UPS designed For stand-alone 
PCs and small network servers, ft features solid-state switching that 
delivers a 2-rns switch-over lime for main electrical power to battery 
and a simulated sine-wave output. Power Master (from £599) is a se¬ 
ries of true sine-wave standby UPSes and has a power-boost fea¬ 
ture to compensate for voltage sags. 

Phone: +44 453 823611; fax +44 453 825768. 

Circle 1431 on Inquiry Card. 
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PARALLEL TAPE BACKUP 

FOR 

OS/2 SCO UNIX 
Windows NetWare 



Speeds up to 12 MBytes per minute. 
Capacities up to 4 GBytes. 

DAT and Optical systems also available 
Two year warranty. 


Ci/tfe. 


T54250 TS4OO0 Series 


Gristle Electronics Limited, Bonds Mill, Stonehmise, Gloucestershire GLJO 3RG* Tel: 0453-823611 ; fax 0453-825768 

Crislit is the Registered Trade Mark of Cristic HJcctonics Limited. All other trade marks arc acknowledged. 
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What’s New International 


Hardware 


Options for Hotkey 

Nigfithawk Electronics offers two optional extras, 
an Extended Link and a Hot Mouse, for Hotkey, its 
device that lets up to eight PCs access and con¬ 
trol one IBM AT or PS/2 keyboard and screen. Ex¬ 
tended link (50-meter version, £1748; 100-meter 
version, £19201 lets you control the computer 
systems from more than one physical location. 
With the line-driving device, you can locate a key¬ 
board and screen up to 100 meters from the 
Hotkey unit. You can also locate an additional 
keyboard and screen adjacent to the Hotkey. A 
built-in security block prevents simultaneous use 
of the keyboards. 

Hot Mouse (four-channel Hotkey with Hot 
Mouse, £1374; eight-channel Hotkey with Hot 
Mouse, £1667) is a mouse that plugs directly into 
the Hotkey, and you can use it in addition to the 
keyboard to control all computers connected via the Hotkey. Special software drivers ensure 
compatibility with Windows 3,x and the latest software. 

Contact; Nighthawk Electronics, Saffron Walden, +44 79940881; fax 444 79941713. 
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MONITORS FOR 
WINDOWS USERS 

The Micro-P series is a range of 
14-and 15-inch noninterlaced 
VESA-specification mon itors 
that display digitally controlled, 
flicker-free images, according to 
Mkae (Telford, ILK.), In addi¬ 
tion to the manual brightness and 
contrast controls, the monitors 
(from £320) have digitally con- 
tro! led horizonta 1 phase, vert icai 
phase, and vertical size controls. 
You can select a pincushion, bar¬ 
rel-shape, or trapezoid-shape dis- 
play. 

Ten preset control settings and 
10 more user-defined settings let 
you configure, save, and recall 
control settings automatically 
when you use the same vid¬ 
eo mode again. Both the L/M 


1564P flat-screen monitor and 
the L/M 1464P monitor have a 
full-screen display feature, which 
allows Windows* Windows ap¬ 
plications, and other graphical 
systems to use the entire display 
area of the screen. The continu¬ 
ous horizontal synchronization 
rale is 30 to 64 kHz. and the ver¬ 
tical synchronization rate is 50 
to 90 kHz. Mitac says distortion 
levels are very low. Digitally 
controlled timing modes provide 
precise control over horizontal 
and vertical phasing and the 
shape and size of the display. 
The digital display versions of 
the monitors show Lhe current 
settings of the controls on the 
monitor's screen as they are ad¬ 
justed. 

Available in low-radiation or 
standard versions, the Mi lac-P 
monitors support the full 
range of video standards, 
including Super VGA, 
VESA, and XGA in resolu¬ 
tions of up to 1280 by 1024 
pixels, noninterlaced. 
Plume: +44 952 676676; 
fax +44 952 605605. 

Circle ±447 
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NETWORK MANAGEMENT AND 
TROUBLESHOOTING 

A network management and 
troubleshooting product from 
Mase (Croydon. IJ.K.) consists 
of two elements; NETmaster, a 
Windows-based front end, and 
LAN Rover probes, which attach 
to the network wherever you re¬ 
quire management and monitor¬ 
ing. NETmaster (£595) is an 
SNMP package that you can use 
to manage most major third-par¬ 
ty devices (e.g., bridges, routers, 
and hubs). 

The LAN Rover probes 
(£1995) support all nine groups 
of RMON (Le., Network Traf¬ 
fic, History, Host, Host Top N, 
Matrix, Filler. Alarm, Capture, 
and Events), and you can access 
them via the network or their 
ow n RS-232 port using the SLIP 
protocol. The probes come with 
a Motorola 68301 processor and 
8 MB of RAM. You can down¬ 
load configuration information 
to the LAN Rover at boot time 
or input it locally via a terminal. 



The system (combined package, 
£2495) provides total manage¬ 
ment tor networks without in¬ 
stalled management capabilities, 
or you can easily blend it into 
existing management strategies. 
Phone: +44 81 656 6629; 
fax +44 81 656 9967 , 
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WIDE-BODIED SCANNERS 
FOR SUN WORKSTATIONS 

Summagruphics (Reading, ILK.) 
offers a line of large-document 
scanners to users of Sun work¬ 
stations. The LDS 8000$ and 
LDS 5000S can scan cut-sheet 
drawings of up to AO oversize 
or continuous media of up 10 915 
mm wide and 30 meters long. A 
frame-feed capability lets them 
scan individual drawings from 
continuous drawing rolls. Both 
scanners come with Summa- 
graphics" LDScan software for 
Sun's Open Look, The software 
supports line-art and gray-scale 



scanning with up to 256 levels 
of gray. The raster viewing mod¬ 
ules for the LDS scanners let you 
view, rotate, de-skew, and crop 
bi-level and gray-scale raster 
files. 

Designed for workstations 
running h igh -c n d spec ia I i zed a p- 
pl icat ions such as professional 
CAD, engineering, mapping, and 
architecture, the LDS 8ODDS 
(£13,250) can scan documents 
with a resolution of up to S(X) dpi 
and with a minimum scan speed 
of 0.1 I ips. The LDS 5QO0S 
(£11,950), which has a scan res¬ 
olution of up to 500 dpi and a 
minimum scan speed of 0,30 ips, 
is a general-purpose scanner with 
a SCSI connection. 

Phone: +44 734 567115; 
fax +44 734 588300 . 

Circle 1436 on Inquiry Card. 
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Why wait any longer for fast and 
powerful networking software to run 
Windows® and DOS in your workgroup? 

Get die power of a true 32-bit Multiuser, Multitasking 
DOS-based operating system with VM/386 Multiuser® 
(version 3.0), VM/386 Multiuser® fully supports thou¬ 
sands of Windows 3.1 and other DOS applications. 
Plus, you will put the multi-tasking power of a true 
32-bit operating system into your shared DOS environ¬ 
ment. 

Up to 10 times faster than LANs 

VM/386 Multiuser allows one 386/486 PC to act as 
host for up to 32 text-based terminals, graphics work¬ 
stations and /or other PCs. Each retains all the func¬ 
tions and familiarity of true MS and PC DOS. And 
with disk intensive applications, VM/386 is up to five 
to ten times faster than a LAN. 

Compared to LANs or UNIX, the easy start-up and low 
support needs of VM/386 Multiuser will surprise you. 
Plus, you can have remote dial up access without a 
need for costly additional software. 


Supports Windows 3.1 

Run any of your favorite DOS applications that comply 
with the DOS Protected Mode Interface (DPMI) 
Standard and Windows. VM/386 Multiuser is ideal 
for workgroup accounting, point-of-sale, wordprocess¬ 
ing, business and many other multi-tasking, multi-user 
situations. 

True 32-bit operating system 

Version 3.0 of VM/386 Multiuser running as a true 32- 
bit system, assures future compatibility with hardware 
upgrades like MP. 

Thousands of field-proven VM/386 systems have 
been in use since 1987. To learn more about the latest 
release of VM/386 Multiuser (Version 3.0) and how it 
can open Windows and doors for 
you, contact us now. 

Join a zvirming team. 

Phone: 408*441*0366 
Fax: 408*441*0390 

1754 Technology Drive * Suite 108 
San Jose, CA, USA 95110 



Circle 539 on Inquiry Card [RESELLERS; 540). 








ASYNCHRONOUS COMMUNICATIONS 
ON TOKEN RING LANS 

Available from Kerridge Net¬ 
work Systems (Newbury, U,K.), 
Lan*Way is a network access 
device that lets users combine 
SNA traffic on Token Ring 
LANs, while simultaneously 
supporting asynchronous traffic. 
All the models in the Lan*Way 
series (from £5000) include a 
hard drive, network management 
support for an SNMP manage¬ 
ment station and Net View, and 
a menu-driven configuration dial 
permits users to define and 
change remote network access 
to the Token Ring LANs, The 
six models in the Lan*Way se¬ 
ries support three, four, six, eight, 
16, or 32 ports of data traffic. In 
every model, you can use the 
ports in any mix to support ei¬ 
ther SNA or asynchronous gate¬ 
way traffic. Any port can also 
support either point-to-point or 
multipoint devices. The devices 
support up to 256 concurrent ses¬ 
sions and Token Ring connec¬ 
tions at 4 to 16 Mbps. 

Phone: +44 635 524155; 
fax+44 635 38578. 

Circle 1437 on Inquiry Card, 

ISDN TERMINAL ADAPTER CARD 

The Micro-1 PC terminal adapter 
half card (£899) takes advantage 
of British Telecom’s ISDN2 ser¬ 
vice, supporting both 64-Kbps 
circuits. The card can maintain 
asynchronous and synchronous 
connections by simultaneously 
using both ISDN B channels. 
You can optionally configure the 
Micro-1 as a single-channel X.25 
PAD allowing access into cor¬ 
porate X>25 networks. Available 
from Kerridge Network Systems 


(Newbury, U.K.), the Micro-1 
supports most communications 
packages, as well as Kerridge's 
Sync-Link terminal-emulation 
range. 

Phone: +44 635 524155 ; 
fax+44 63538578. 

Circle 1429 on 
Inquiry Card. 

DOCUMENT 
PROCESSING ► 

DOC*IT, OKI Sys¬ 
tems’ (Slough, U.K.) 
desktop documenL-pro- 
cessing system, inte¬ 
grates industry-standard 
office software with 
scanning, copying, fax¬ 
ing, and printing in a 
single desktop unit. With a 
choice of a 300- or 400-dpi ver¬ 
sion, DOC*IT (from £3000) of¬ 
fers a Windows-based document 
management software system 


that controls the creation, stor¬ 
age, dissemination, and archiv¬ 
ing of documents from the PC. 
A plug-in PC board contains a 
high-speed RISC processor, 
memory, and the fax interface 
unit. DOC*IT uses OKI's LED 


technology to provide a high- 
quality 8-ppm primer, digital 
copier, and plain-paper fax in 
one integrated machine with to¬ 
tally concurrent operations. 


A GUI-based document man¬ 
agement system provides high 
functionality for the hardware el¬ 
ements, Some of DOC* IT's fax 
facilities include an on-screen 
list of fax options, personal and 
public on-screen phone directo¬ 
ries, public and confi¬ 
dential fax mail boxes, 
broadcast transmission, 
automatic cover page, 
schedule transmission, 
send and receive logs, 
and automatic redialing 
and polling. Multiple 
primer emulations are 
available through a 
high-speed direct print 
function. Scanning fea¬ 
tures include image 
editing with added 
OCR capability through third- 
party-compatible packages. 
Phone: +44 753 819819; 
fax +44 753 81987L 


Circle 1451 on Inquiry Card. 


Desktop Plotters 

Roland Digital Group has added 
three models to its DXY series of 
desktop plotters. The 1150, 

1250, and 1350 can automati¬ 
cally interpret the communica¬ 
tions protocol being used be¬ 
tween the computer and the 
plotter. In addition, an automat¬ 
ic interface selector simplifies 
setting up the plotter for parallel 
or serial ports. The plotters can 
run at a normal speed of 420 
mm per second or at a high 
speed of 600 mm per second. 

Hie DXY-1250 (£995) and 
DXY-1350 (£1245} use an elec¬ 
trostatic paper-holding mechanism; the DXY-1150 (£795) uses a magnetic drawing board and 
metal strips to keep the medium fixed in place. The plotters support high-quality plain paper, 
coated paper, tracing paper, drafting film, and water- and oil*based overhead projector film. 

The plotters can plot onto a range of paper sizes (including A3, A4, and ANSI A and B) at a 
mechanical resolution of 0.0125 mm per step and a software resolution of 0.025 mm per step. 
All three models are compatible with HPGL The DXY-1150 and DXY-1250 have a 16-KB data 
buffer, while the DXY-1350 has a l-IVfB data buffer. The plotters come with ceramic-tip pens, 
but you can choose from a range of pen types, including water-based fiber-tipped, thick water- 
based fiber-tipped, oil-based fiber-tipped, rollerball, and technical drafting. 

By attaching an optional cutting blade to these plotters, they can be operated as small- 
format vinyl cutters, using a range of colored adhesive vinyls* 

Contact: Roland Digital Group , Fleet, U K., +44 252 816181; fax +44 252 812692. 

Circle 1424 on Inquiry Card. 
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The spreadsheet he’s working on is 500 
miles away. And so is his office printer. 

Yet with CommWorks, both are 
accessible from the laptop. 

For an encore, he could send a fax, or 
check his E-mail messages by accessing 
CompuServe. 

CommWorks for Windows makes it all 
possible - in a single package that’s really superb 
value for money! 

Take a fully equipped office with you 

CommWorks combines five essential Windows 
communications tools. 

LapLink Remote Access lets you access 
the disk drives and printers of a second PC - 
whether it’s a few metres away, or connected to a modem on the 
other side of the world. 


GENEVA 

3.00AM: 

AND HE’S 

STILL 

WORKING 

IN HIS 

LONDON 

OFFICE 


That’s not all: you also get LapLink V, 
the latest version of the world’s No.l file 
transfer utility, plus LapLink Alert which advises 
you when new files or faxes are received. 

One Control Center handles it all 
The Control Center below makes 
communication easy. Just point and click to 
launch the tool you need. 

Every part of CommWorks is easy to 
use. And the whole package is fully supported 
by Traveling Software, the leader in portable 
communications. 

Five powerful communication tools, 
all for the cost of one! 

If you’re a remote professional, you 
simply can’t be without CommWorks, 

For full details, call Traveling Software today on 




Launch every kind of communication you need, with a single click in the 
Control Center 

TS FAX lets you send, receive and manage faxes directly 
from your PC. And popular on-line services such as CompuServe 
and MCI are easily accessed with TS Online. 


+44 (0) 753 81 82 81. 

Or ring the Upgrade Hotline on +44 (0) 734 81 42 30 
if you’re a Traveling Software user. 

Comm Works is a trademark of Traveling Software Inc 


FAX • REMOTE ACCESS * FILE TRANSFER • ON-LINE SERVICES • FILE AND FAX ALERT• ALL FOR THE SPECIAL INTRODUCTORY PRICE OF £149.95! 



■ 

I 
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CLIPPER PROGRAMS 

FOREVER FIT 


CLText - A full-featured, linkable word 


processor for Clipper. Supports 
WYSIWYG, printer attributes, form 
letters, search/replace, cut/paste/copy, 
documents > 64K. Configure to 
emulate MemoEditO. WordPerfect, 
Word (5 and 5.5), Brief, or DOS Edit. 


CLReport * A fully relational, linkable 
WYSIWYG report writer, written 
specifically for Clipper Royalty free 
report designer. Even include Clipper 
UDFs in your report specification! 


CLTools - A low level function library 
for Clipper. Supports string handling, 
communications, compression, 
directory management, windowing, 
print spooling, and much more. 


CLGraph/CL3D - 2 and 3 dimensional 
charting library for Clipper. Supports 
all resolutions up to 1024*768 in 256 
colors Design 30 charts interactively 
with the supplied chart designer. Print 
full page on Laser and dot matrix 
printers." Full PCX support 


CLWindow An SAA/CUA compliant 
Graphical User Interface for Clipper. 
Works with existing code, supporting 
Windows, Mouse. Radio Buttons. 
Check Boxes, Menus, Combo Boxes 
etc even Windows ICO files 


7 have absolutely no hesitation in 
recommending the CL products as 
the best Clipper add-ons \ 

Rick Spence. 

Original Co-developer of Clipper 


ExoSpace - DOS Extender for Clipper 
Lets your Clipper apps run in protected 
mode with direct access to 16 meg. of 
memory 


SOFTWARE DESIGN CONSULTANTS 

The Bam. New Street 
GB- Painswick Glos GL8 6UN 
Phone (44) (0) 452-812 733 
Fax (44) (0)452-813 918 

Dr. Huggle & Partner GmbH 

Heinrichsallee 41 
D-52062 Aachen 
CIS #100010,1131 
Phone (49) (0) 241-403114 
Fax (49) (0) 241-403117 



ACOUSTIC COUPLERS 

CPV Datensysteme (Norderst- 
edt, Germany) acoustic couplers 
include the simple 2001 S (800 
deutsche marks), with an asyn- 
chronous 
transmis¬ 
sion mode, 
data trans- 
mission 
speeds of up 
to 1200 bps, and a split mode 
(videotex); the Tempo, with syn¬ 
chronous/asynchronous capabi 1 - 
ity, 300- to 2400-bps data trans¬ 
mission, MNP level 5, and 
auto-dial; and the A+M Alpha 
(1700 deutsche marks), with syn¬ 
chronous/asynchronous func¬ 
tions and up to 2400-bps data 
transmission. 

Phone: +49 40 5298980; 
fax +49 40 5244105. 

Circle 1443 on Inquiry Card. 

MEASURE NETWORK 
PERFORMANCE 

Dynatech Communications' 
(Waltham Cross, ILK.) Packet 
Prism, which is a network per¬ 
formance measurement and mon¬ 
itoring system for Frame Relay 
and X.25 networks, reviews and 
evaluates network usage and of¬ 
fers a service-level monitoring 
system for circuit availability and 
network usage, which automati¬ 
cally detects and reports circuit 
alarms. For management report¬ 
ing, Packet Prism (four-line sys¬ 
tem, £25,(XX)) provides user-de¬ 
fined databases, which can 
automatically generate standard 
analyses. 

If it’s required. Packet Prism 
can automatically generate in¬ 
voices that are based on band¬ 
width costs. The system provides 
real-time alerts for operations 
personnel, providing advance 
warning of service-level deteri¬ 
oration. The unit features such 
advanced devices as an integral 
datascope and filtered transac¬ 
tion traces to provide detailed 
problem analysis. 

Monitoring of the network 
takes place at the physical net¬ 


work interfaces—RS-232/V.24, 
X.21, or V.35—using a series of 
microprocessors. These are 
housed in the DynaSensor, which 
continually supervises the net¬ 
work’s performance. The data 
collected is downloaded onto the 
Prism workstation for reporting 
and analysis. 

Phone: +44 992 633513; 
fax +44 992 628554. 

Circle 1441 on Inquiry Card. 


Bubble Ink-Jet 
Printer 



Designed to be a personal 
printer for text and graphics, 
Olivetti's JP250 ink-jet unit 
offers a resolution of 300 dpi 
and printing speeds of up to 
3 ppm. You can choose be¬ 
tween two print-quality 
modes: 180 cps for drafting 
text or graphics, or 120 cps 
for letter-quality print. The 
JP250 comes with 13 bit¬ 
mapped fonts and 25 scal¬ 
able fonts. 

The JP250 (£249) features 
a recyclable ink barrel and 
uses nontoxic ink. The inte¬ 
grated cut-sheet feeder holds 
70 sheets, with a manual by¬ 
pass for sheets and en¬ 
velopes. The printer can han¬ 
dle paper sizes ranging from 
A4 to envelope. Standard em¬ 
ulation is Hewlett-Packard's 
DeskJet Plus, with optional 
emulations available for the 
Epson LQ-850 and IBM Pro¬ 
printer 4207. The interface is 
parallel. 

Contact: Olivetti, London , 
U.K., +44 81 785 6666; 
fax +44 81 874 3014. 

Circle 142S on Inquiry Card. 
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Word Processors/Editors 
Uta *nlfa U m 

Hicwolt W«m 1.0 l/Wiitdowi 319 

MicrasdEtord 4.0 312 

Ward Pep ittt 4.0 it, t DO! 795 

WaniPerfKl U MMm 288 

WordS&r It 275 


Desktop Publishing 

Mnbt Tift Nwiapf t/Winduw ’TO 

Akin Persuasion I fWmtom 339 

Aldus flwtosJyler U [/Windawi 539 

Aldus Pagtmaktf S.fl 555 


133 

as 

m 


Project Management 

MkrWflft Prajtfl JjD Wiudmn 
CASuperpffljtd LI 

Database $ Toots 

Aiisam S.I 

Oajign ProfesinnaJ Pewd 7.1 
Clipper S.B1 
PaCataut 4i 
kiiaixl Dbise IT |.S 
OfalKi/Wuidnws l.?C 
Toitpro 2.5 r/Windewi 
Mirroiarc Aclwu ryWmdnwi 
Find™ P'Wifidum 
iupMbajt 4 Wimilwi rtl 13 


459 

599 


219 

479 

500 

519 

549 

335 

335 

99 

132 

500 


Disc «CO r/WinduwL 132 

PsriWm N w/Detgn+Titer 190 

Ventura Publisher Gold 411 
Window 529 

Mali Pul* Type FirfiylJ 
rfflfladwn 340 


fMtop Environments 
&tn]view 354 1.4 
HP Km Wm Wiod&m 
i LI 

It When's NT-3 J t CD 325 
Microsoft Window NT lie Pitk Jngl 250 
Wowll WiiMtan NTUppa# 3.5’290 
Nmrton Dwktup for DOS NO 

I 19 


Statistics 

SP1SPC+ Ad* kitima 4.0 515 

SPSS PC* 

Base Pkg. tgdt Book. DBMS 312 

SPSS PE+ 

Cairgurits, Graphic. Sncistic 419 


Graphics 

Adobe llliutraror 4.0 (/Window 
Adobe Struttidine 3.0 (/Windnwi 
Charii™ If 
Corel Pro* (or OS/2 25 
Corel biv 3.0 

HediiiOJl/WindPW 

Cord Draw 4.0 (/Window 
Designer 3.1 l/Windowi 
Drate Cad Wrtm 2.1 
DrawPtrfiet U 

Fretlsute Grapfiia JA Window 

Spreadsheets 

Borland Qtrnura Pro Wmdnw, 
Lttui 1-2-3 rtl 4 Windows 
Lotus 1-2-3 rtl 3.4 
lotus (or Mac 

Hitrowih Ewtl 4.5 Window 
Nttmoh EkhI Hw 
HktomTi EkoI f m 


445 

130 

335 

395 

135 

395 

305 

429 

292 

360 


108 

315 

4(5 

310 

319 

319 

319 


H A R 


Display Beards 

MlGraphia/UtiH*/M1B(P0W *496 

Diamond Sleallh TRAN WIMB 275 

Hercules Graphics IT It w/1 MET 444 

Orchid Fahrenheit I1M w/lHB 297 

IVidw ActH W Witi w/IMB 137 

Tiden I WIN.VGA w/IMB (PU1 127 

facsimile Hardware 

Beta Setabx M24 Iniimil {PC!) 79 

Xmodem 14.4/M.I v.32 inr 200 

Intel Satisf^tion 400 14.4 l nt 425 

Megaheru Tax/Mudem 
For Cwnp^q. Toshiba Call 

Multimedia 

[rialiffi Smut Bbiter (PCA|) 85 

Creative Smuii Blister Pto |PCA) 199 

Ersutot Send Itettr Voice Editor 59 

NS Sound System I/Win ir/sw 199 

Turtle Beach MuNrseund 525 

Turtle Beach Muliihuodft Id Oil 695 

Printers <S Accessories 

Can«, Buhbkftl Printer BjlDEA 365 

CiiUn III BEX Aiitu Slit Feeder 74 

HPDethJci SNCrrisq sis 

HP Liierjtl 4 f l tflVl 1,475 

HP Color Primer j 110V) 756 

Paciltc 254iM)ne {aM models) 275 

Pacific ] MB tap TIP, JF, L 30) 132 

Pacific ?MB tup (M/LJ4J 110 


Multimedia 

Asirmetrii MuJumedii Toolhk-CII I.S’SOO 
MS Miilrinwdia Seethovtn l/Window 
CO 63 

Ml Hidfimedia Boekshrif WWm 
CD 129 

MS Hidtinwdii Dent lit //Wmtow CD320 
HSOffki Wi.nlo-s CD 569 

hSEncarte VI992 CD 279 


Network 
Interface Cards 

3COM EiH*4ink II TP Id hit (PO) ‘175 
JCQK Ettartirrt II TP 16 bft 5 Pk 748 
E# mm Mil Ithiw Crd 

w/fl table I ID 

Eagli KE2O0O Plus Ubit Eih 
w/ubtf 135 

Eagle NL2-D0D Plin-1 I Hu Elhnel 
w/oUt 159 

E^gle Nil IMA I j fail Exti m\ 698 
Eagle Ntwre Uto Add Kit NE1M0+- 210 
Eafle Himt Uff Sir! Kit IE2W0+ 422 
SMC PC4DOF5 Araiet S#fY Idhit TP 205 
SMC PMDW5 ArtnlWkitfl tfibntCXI99 

Scanners & 
lapel Devices 

Caere Tyjjist+Graphis 
eas OCRSonr (PCA) 290 

Logitetfi Maui Sec house w/Wm 

Kt Hand 116 

LofitwN Sanmair Model 254 (PtS'l 249 
MM! But nr house w/Wm }J 156 
MS Bus ik Scr Mouse 5-Pk 
i'H/W only) 389 

SumntiJumfliajItKN II 12x12 L4huc290 


Please call for items not listed 


OCR 

Caere Omnipage ISfi l/Wkndtn 449 
Caere Omntfiagie Pro Windows 3J 635 
Caere Wordstar! f/Wmdows 179 
Caere Wordstan Plus f/Window 439 

Languages & Programming Tools 

ADC Flowchart Window J.fl *318 
Asymetrix Tookbonk F/Windswt li 291 
Borland C++Appn Fraraeword 
IWndowi 3.1 539 

Borland C++ Window 1.1 351 

MS Basse Pro Compiler 
<W5/M/2) 7.1 325 

MS C wick C++ 70 339 

MS Cobol Compiler (DOS/OWl) 595 
MS Device Driver Windnn 1.1 335 

HS Paical Compiler (DOS/OS/2) 4.F 216 
MSOuKk fiaii: 4.5 132 

MS Visual Baric (/Window 112 

MS-DOS 4.0 Upgrade 59 

HS-DOS -iA Upgrade 3 Pk 125 
NS-DOS A.D Upgrade IB Pk 1039 

Integrated Packages 

Iolus Smanniiw Window l-f 469 
Lotus SympliiMiy 1.0 499 

MS OIDct r/Wnidow 1.0 499 

HelworkMuttitiser 
MS Windows WoAgrMipi FMS usr 175 
MS Win WorkgMups Add on T/Wb 77 
MS Win 1.0 Upg to 

Wm WoikgnHjp 308 

Nonl NetWare U 5 teen 494 
NottV HetWiiff 1 11 5 (Jur 605 
NowB NetWare 4.Q 10 Our CD 2 T 022 
No«i Utt (Mtnre only] 79 


Productivity Toots 

Dan ftritklinr Denw FI 205 

Dan iwktru OerfM) II Pro) 799 

MS Money Window 10 21 

Communications 

Carbon Copy (/Window 1.0 ’139 

Carton Copy Plus * 119 

Clone-up Curtomw/Terniinil 3.0 131 

Enmtalk 3.0 P.'Wnulvwi 115 

Dynacemm Tr Aiyndi i/Windowr 166 

Dynitomm Elite Window 33 J 

Ptowmni Flui F/Windowi LB 108 

Belay Gold 5.0 208 

Smarlerm 140 1J 210 

Winconirntt 73 

Windw Pro 90 


Utiiities 
304 Mi* Pro 6„0t 
Back-it 4 F/Windows 
Central Point Arnmnis, f/Win 
Certjul Point Barkup r/Windnws 
ChftkiL Plin 3.0 
Fastbxk Plus (/Window 
HDC Icon Duigntf (/Windows 
La^fik Pro 4.0 

JteilMi JflAuerirtEL {D0S/WmdowsJ 
ikinwi Backup f/DM 
Horton Backup f/Windows 
PC Fools biftnutianal Edit 
(JfHM 13d Exp tom Hgr 
Sucker F/MS 6 Windcm l.fl 
Kiw Gold 25 


73 

64 

(O0 

7.ZI0O 

92 

109 

45 

MO 

94 

108 

108 

129 

73 

103 

(05 


Workgroup/ 

Group Productivity 
CC: Mail Windows Platform Pk 343 
Cthail MS-MS PtarTnnm Pk 2IO 
CC:H»I ID Use Pah 32 245 

MS PC Hail 3J-Sifter lit Pk 275 
MS PC hail 31 demote Wksm (29 


SomiNE makes Buying as Sim pie 




s w FOX your order & inquires 
FAX to us 24 hours a day 

V718*438*2315 


1^1 Shipping 13. | Aixirmal 

“ ■ f— 



c 


Ask for 

Federal Express, 
DHL or UPS, 

If you want 2 to 4 day service th rough 
customs to your door 


®«s 


m r /^m 

-1 


Call us at 


1*718*438*6057 

(9:00 to 17:00 U.S. EST, Mon.-Fri.) 

All prkes and payments are in U.S.D., 
and do nor include shipping, insurance, 
and other fees. VAT and duties will be 
collected at delivery. Please confirm 
prices, availability, shipping costs and 
other fees at time of order. Please 
specify 3 1/2" or 5 1/4" 
disketre size. 

Circle 521 on Inquiry Card. 



ir large orders, we also ship via economic 
r Freight, with 1 week delivery, 


For la 

AirF... __ 

Please confirm shipping costs when placing 
your order. 




For fastest Ordering, 

use your Visa, MasterCard, 

American Express, or EuroCard 

Simply provide m with your credit card 
number, expiration date, shipping and 

1 billing addresses when ordering. 

A 3% surcharge is added. 

Or .low can,.. 

Wire Transfer funds directly to our 
account at Manufacturer's Hanover Trust 
(ABA# 021000506) 

4901-13th Ave, Brooklyn, NY 112® 
Account No. IO 42063596065 . Please add 
115.00 wire transfer fee and applicable 
shipping charges. Allow 1 week for 
confirmation of transfer. 

We accept bank checks in US Dollars 
payable on a US Bank. Send your order 
with payment, 

TERMS- All ranees are subject to diaigg without notice; 
We (b not charge your crraiE cant mill yom orier is 
5h]|)|)td. All returns reqtitrtjxriur authonmiori and BA 
tiuiitkr Tram our customer service department 


EMinjmum 20% ratocfcinn Fee on returns). All returns 
are (u he slilppd pn^vaid are) imunttL 


INTERNATIONAL DIVISION 


Softline International Divison 1333 60th Street, Brooklyn, NY 11219 FAX: 1 -718-438-2315 
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One Party! 

Why get bogged down with third party DOS extenders and C compilers, 
when all you want Is to write 32-bit Windows programs? With LPA 
386-PROLOG 2.0, you get eveiythliigyuu need to write really stunning 
applications: 


Q True 32-bit stacks, heaps, programs & data 
O Fully programmable dialogs, menus Se windows 
O High level access to the GUI and operating system 
O Twerway data exchange through DLLs 


Not to mention the Integrated source level debugger, multi-file program 
editor, Incremental and optimising compilers, and M Prolog predicate 
library 


All this, and much more, without the 
need to buy any third party DOS 
extenders or C compilers. 

386-PROLOG Is your one party, 32-blt 
applications development environment 
for Windows 3.1! 




ILl 

PROLOG 




Qraw 



Editor 



Quinine 


ir\ 
\ \ 

Prolog 





Logic Programming Associates Ltd 
Studio 4. RVPB, Trinity Road. London. SWI8 3SX, England 
Rhone: +44 (0)81 87! 2016 - Fax: +44 (0)81 874 0449 
Email: lpa@cix.cumpulink.co.uk ■ CompuServe: 100135.134 


C!ofy f&d&c&'tX 



no pn 


^ The ultimate copy protection system 
✓ WIBU®-BOX for LPT, COM or as card for 
(E)ISA slots and as PCMCIA-Card 
^ Protection for DOS, Windows and networks 
without requiring source code modification 
%/ Support of Win32s and Windows™ NT 


See us at 
COMDEX/Fall‘93 
Booth S3S7 


Order your 
evaluation 
package 
lodayl 


We are 
looking for 
International 
distributors 




WIBU-I 

Beats a dongle anyday 


UIBU 

SYSTEMS 


WIBU-SYSTEMS Winzenried & Buchheit GmbH 
Rueppurrer Strasse 54 D-76137 Karlsruhe 

Phone: +49-721/376357 Fax: +49-721/377455 



WORKGROUP HUB ▼ 

LANart International *s (Cam¬ 
bridge, ILK.) ETH24G0 Work¬ 
group Hub is a 24-port l DBase-T 
huh (£1495) with SNMP capa¬ 
bility. The ports can be un¬ 
shielded or shielded twisted pair. 


An optional extension huh ex¬ 
pands the configuration to 48 
ports (£2395). 

The Hub Management Inter¬ 
face allows you to manage the 
24-port Workgroup Huh wiili 
Hewlett-Packard Open View and 
Novell's Network Management 
Map. It provides a transparent 
solution, LANart says, by inter¬ 
facing to other vendors* man¬ 
agement solutions that are run¬ 
ning SNMP MtB-11, 

A joystick on the front panel 
lets you perform operations such 
as enabling and disabling ports, 
partitioning users, and identi¬ 
fying collisions and network 
errors. You am display manage¬ 
ment information via an al¬ 
phanumeric LCD on the front 
panel or via a VTIOO terminal 
display. 

Phone: +44 223 421905; 
fax +44 223 423404 . 

Circle 1428 on Inquiry Card. 

ISDN BACKUP 

The Spider Systems* (Woking¬ 
ham, U.K.) Spider Brouter R360 
and SpiderBridge R285 offer au¬ 
tomatic link backup. Thus, if 
your primary link goes down, the 
devices establish a secondary 
link using ISDN or the standard 
telephone network. According to 
Spider, backup gives increased 
network resilience, reducing the 
risk of losing critical services or 


important applications. 

You can establish the backup 
link either transparently or by an 
alternate path. By establishing 
the link transparently, the switch 
is instantaneous; establishing the 
link using an alternate path 
routes data via a dif¬ 
ferent router. The Spi- 
derB router R36G 
(from £2990) offers IP 
and Novell's IPX rout¬ 
ing, with simultaneous 
bridging of all other 
protocols. The Spider- 
Bridge R285 (from 
£2490) is a higlvper- 
formance remote 
bridge suitable lor all 
types of applications, 
11 is ideal for transfer¬ 
ring data at high speeds between 
remote LANs, Spider Systems 
says. 

Phone: +44 734 771055: 
fax +44 734 770368. 

Circle 1442 on Inquiry Card, 

SPEECH ENCODING AND 
EVALUATION 

You can use Ihe Oros-CD 16 
system for assessing encoded 
speech in real time on PCs from 
Gres (Meylan Cedex, France). 
The system can be applied to 
telephone systems, voice mail, 
data transmission, tape recorders, 
and human/machine communi¬ 
cations projects. The system al¬ 
lows you to evaluate speech-en¬ 
coding algorithms at rates of 2.4 
Kbps to 32 Kbps on a I6-bil 
processor. 

The Oros-CD 16 package 
(25,000 French francs) consists 
of a 16-bil signal acquisition and 
processing card; a set of real- 
time encoders: a dialogue and 
signal management software 
package for selecting the en¬ 
coder, decoder, signal inputs, and 
outputs; a microphone; a loud¬ 
speaker; and leads. 

Phone: +33 76906236; 
fax +33 76905137 r . 

Circle 1450 on Inquiry Card. 
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Hardlock. The art of individual 



software protection. 




With today's fiercer compe¬ 
tition on the software mar¬ 
ket, it has become increa¬ 
singly important to protect 
software products against 
piracy. 

Since 1985, FAST Electro¬ 
nic has sold over 1,00Q r OOG 
software protection modu¬ 
les. Its product name, 
Hardlock, has become sy¬ 
nonymous with software 
protection through hard¬ 
ware, Transparent, compa¬ 
tible, daisy-chainable, pro¬ 
grammable, hackproof. 

No wonder that the inter¬ 
national press qualified it as 
a very high quality product. 


Software protection as 
unique as your software. 

Today, a software protec¬ 
tion system must meet the 
needs of a wide range of 
users. As a result, what was 
once an outstanding soft¬ 
ware protection module has 
grown into an outstanding 
palette of software protec¬ 
tion products. You want 
classic protection for your 
software at the parallel inter¬ 
face? Then, Hardlock E-Y-E, 
which can be individually 
encoded with the Crypto 
Programmer Card, is the 
ideal solution for you. 


Perhaps you'd prefer to 
protect your software with 
an add-on board? You can 
install the Hardlock Double- 
Face board in all PC/AT and 
PS/2 computers. You want 
to protect your software in a 
network? You want to store 
additional information on the 
module? Hardlock E-Y-E is 
still the answer. 

There's no substitute for 
experience. 

All Hardlock products meet 
the same high quality stan¬ 
dards and offer an outstan¬ 
ding pnce/performance ratio. 


This includes access to the 
Hardlock Hotline, available 
to our customers daily at 
no extra charge. Give us a 
call and request our new 
brochure highlighting our 
whole line of copy protec¬ 
tion products. 



Prograrwnatsle. algorithmic response 
and memory option - 
all in one. 

Hardlock E-Y-£ tried and tested by 
a minion customers. 


Order your evaluation package today! 

Contact B. Ajari at Fast Electronic or one of the offices below : 

America/Faf East: 

Glenco Engineering Inc. 
Tel; 141-708-808-0300 
Fax; ++1-706-808-0313 


UK: 

Magnifeye 

Tel; ++44-71-2216024 
Fax; ++44-71-7923449 


Italy: 

Techne S.R.L. 

Tel: ++39-59-440690 
Fax: ++39-59-440720 


Finland: 

Fast Finland Oy 

Tel: ++358-0-5611 001 

Fax:++356-0-5611 006 


France: 

FAST Electronic S.A.R.L 
Tel; ++33-1 -48837811 
Fax:++33-1-48839734 


BeNeLux: 

Crypsys Data Security 
Tel: ++31-1830-24444 
Fax: ++31-1830*22848 


Hungary: 

Szki Recognita Gorp, 
Tel: ++361-201-8925 
Fax;++361-201-7607 


Spain/Portugal; 

Fast Iberica S.L, 

Tel; ++34-1-7253626 
Fax;++34-1-7267219 


Greece: 

Fast Hellas AE 

Tel :++3Q-1-6893 675 

Fax; ++30-1-6854 624 


Croatia: 

G&G Electronic 
Tel: ++38-41-315794 
Fax:++36-41-333510 


llllFRET 

Fast Electronic GmbH 


FAST Electronic GmbH, Kaiser- Ludwig -Pfatz 5, 80336 Munchen, Tel: ++49-89-53 98 00-20, Fax ++49-89-53 98 00^40 


Circle 509 on Inquiry Cord. 







Circle 505 on Inquiry Cord. 
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Backup 

Colorado 250MB 160 

Trekltfli 2S0MB Parallel 416 

HP DAT 3.5" 2G SCSI . 1000 
HPQAT 3.5" SG SCSI . . H50 
Python 4/BG DAT 1177 

WangDijI #4G DAT . . 975 

WangDal 4 jBG DAT . 1076 

CAD 

AutnCad ftel 12 DOS . 2625 

AutoCadRal 12 WIN 2925 
AutgC&d Ftel 12 AME . 3425 
Calcomp 12*12 Card lass . 295 
Catoomp 12x1 B Cordless . 600 
Cfitoomp P5 E SLre 3840 

Calcomp CM B Siie . 7130 
Dflslgn CAD-Th# Expert 52 T 


Numonic AccuGrid 20*24 1585 
SummaSketcb 111 12*12 .324 

SummaSkoteti HI Pro 12x16 542 

Chips & 
Memory 

All Upgrades - AST Appfe. 
Comp&p, DEC, HP, IBM, 
Silicon Graphics, SUN, Toshiba 

MalhCoprowHorg CALL 
CPU CALL 

SIMM 4MBx9 CALL 

Computers 

We quelom-txiiW any system 
to your spdCrficaLionS 


APPLE . , . CALL 

AST.CALL 

COMPAQ CALL 

HP. CALL 

IBM . . CALL 

TOSHIBA CALL 

TEXAS INSTRUMENTS CALL 

Hard Drives 

Maxtor 345MB IDE . 315 

Maxtor 1.2G 5.25' SCSt 935 
Maxtor 1,20 3,5' SCSI . 1175 


Mteropolle 1.05G IDE 3 G F 1250 
Mieropdis 1.75G SCSI 3.5 1995 


Mscropolle 6G Array .12505 
PLI 86MB Remoualjle 533 

Quantum 1GSCS1 3.5' 990 

Toshiba. 1G SCSI 3.5' 935 


Toshiba 877M SCSI 3.5' . 845 

Graphics 

Cards 

ATT Or Ultra Pro 2MB VLB 349 
ATI Gf UHM Pro 2MB EISA 3B5 
Artist XJ1000 1065 

Diam Sleallh 24 1 MB/VLB 158 
Dlam Slaallh Pro 2MB 

/VLB . . . 333/340 

Diam Viper VLB 2MS 407 
Matrox Impress 3MB /VLB 960 
Orchid FH + 1 MB/VLB 176/195 
Mylex GLE911 EISA 1MB 351 

Modems/FAX 

Hayes Optima 14.4/14.4 Exl382 
Hayes Ultra 14 4/14.4 Ex! . 630 
Intel SaEistaxllon 400 Ext/lrvt 402 
SHIVA NET Modem WIN 1435 


Supra 14 4/14,4 Exl 22fi 

Supra 14.4/14.4 Ini . . . 175 

USA OS 16.6 EXT 695 

USB DS 16.84 Fax Exl 715 

ZrJilrtx 14 4/14 4 Exl . 2DO 

Zoltrix 14.4/14.4 Ini . . I SO 


* Quantity Discounts 

* Dealer Discounts 


International 
Orders our 
Specialty 


Controllers 

Adaptec 1542C 199 

Adaptec 1542C w/CoraJ 31S 
Adaptec 1742A EISA SCSt 355 
Adaptec 1744 EISA SCSI 555 
BusJogic BT445 SCSI VLB 290 
Mylex EISA SCSI 4MB 6S0 
DPT Sint Cache EISA/SCSI 452 
Orchid VLB IDE 56 

Ultra Star EISA SCSI Cache 395 
UlHaStor SCSI VLB 265 

UttraStw IDE Cache 1 MB 237 

Network 

Woven Netware . CALL 

CNET NE2000 Combo 5pk 503 
D-L|nk DE-2000 TP & BMC 118 
D-LInk DE-220C 16 Bit BNC 97 
Elhedirk III 16BH 127 

Elbadlnk 111 16 Bil 5 Pack 575 
Elherllnk 111 EISA 5 Pack 975 
Elherilnk 111 MCA 5 Pack 675 
IBM 16/4 TB MC & AT . CALL 
NE2000TPABNC 130 

NE 2000 5 Pack 585 

NE 200D P1u$ 5 Peck 510 

ME 3200 EISA. 667 

SMC ElherCanJ Elite 16 

Combo . . . .. 135 

SMC Eeaitf EktelB Uilra 113 
SMC Elhercard Elite 32 , 592 
Thu* C 16Bi1 Fiber Gplto 705 
The* C EISA Fiber Oplle . 94Z 
ThoaC 16/4TFt6pack 1952 

OS 

MS DOS 6.0 Upgrade . 60 
OS/2 2 1 CD-ROM . . .126 

SCC UNIX OS Multiuser 840 
SCO UNIX Dev System 640 
SCO ODT Pere Sys CDR 915 
SCO COT DEV SyB CDR 1126 
Window* 3.1 Upgrade . 42 
Windows WT 315 

Windows NT Adv Srvr . 958 
Windows lor WG Start Kit 45B 

UNIX 

Fox Base Multiuser 775 

MS Word .MuMUnr ... 970 
SCO NFS vl .2,0 450 

TCP/IP Runtime Multiuser 450 

CD-ROM/ 

OPTICAL 

Fujitsu Ma^'OpI 126MB 3.5 892 
Panasonic MFC CDR Ini 217 
Pinnacle H W 126MB 3.$‘ 1600 
Pinnacle RW 650MB 5.25' 2915 
Tfljcel CDR DM3024 SCSI 396 
Toeh 3401 SCSI IM/Exl 475/586 


23,000 Item 
Catalog 
Program 
with 
Current 
Prices 
* 

FREE 

with order 


PHONE: ( 415 ) 861-8330 

Espanol (415)861-8376 

FAX: ( 415 ) 861-8380 

Low freight rales - No handling charge - Prices are for cash prepay¬ 
ment ■ VISA/MC/AMEX accepted ■ Product may be USA veraions * 
No returns on opened software - Prices are FOG USA and sutajed to 
change -15% reslwkinQ change for non-defective returns 

Computer Quick, 165 - 8th Street No. 309 
San Frandsco, CA 94103, USA 




LASER WITH FOUR PAPER¬ 
HANDLING OPTIONS 

Genicom (Famborough, ILK.) 
offers four different paper-han¬ 
dling choices with its 16-ppm 
Model 7170 laser primer. The 
300-dpi unit comes with two in¬ 
ternal 250-sheet A4 paper cas¬ 
settes and I MB of RAM. Other 
standard features include 14 bit¬ 
mapped fonts, five scalable fonts, 
and one line-drawing font in 
Hewlett-Packard emulation; 
three bit-mapped fonts for IBM 
emulation; and 35 scalable Bit¬ 
stream fonts in PostScript lan¬ 
guage mode. Parallel and serial 
interfaces, a 32-bit processor, 
two custom ASICs, a 16-charac¬ 
ter LCD, and touch-key switch¬ 
es are also included* 

The first bundle for double¬ 
sided printing (£3275) includes 
the printer, a duplexer, an exit 
gate, and an additional 2 MB of 
RAM. Aimed at users wanting a 
1500-sheet high-capacity input 
and two internal paper cassettes, 
the second bundle (£3277) 
comes with the Model 7170 and 
an additional 2 MB of RAM. 
Bundle three (£4300) has a 4- 
MB upgrade, a 1500- 
sheet high-capacity 
feeder, an exit gate, and 
a 1500-sheet paper 
stacker. A printer tower 
with all paper-handling 
options (£4830), bundle 
four, gives you the Mod¬ 
el 7170, a high-capacity 
feeder, an exit gate, a 
1500-sheet paper stacker, 
a duplexes and 4MB of 
extra RAM. 

Phone: +44 252 522500; 
fax +44 252 523086. 

Circle 1440 on 
Inquiry Card, 


UNIVERSAL EXPANSION 
BOARD FOR ISA IBM ATS ► 

If you design and use com¬ 
puter systems based on the 
IS A/IBM AT bus, Arcom 
Control Systems' (Cam¬ 
bridge, LLK.) PSIP universal 
expansion board may interest 
you. The board can be popu¬ 
lated with up to four standard 
or custom plug-in mezzanine 


modules conforming to the 
SCIM expansion bus. This pro¬ 
vides a versatile platform for 
configu ri ng appl i cat ion - spec ifi c 
PC bus systems, with a choice 
of expansion options for embed¬ 
ded/industrial PC applications. 

Ready-to-use SCIM modules 
include analog and digital I/O, 
memory, graphics, and commu¬ 
nications functions. There is also 
a prototyping module for fast 
i m p le me ntat i on o f non stand ard 
requirements. With its four po¬ 
sitions populated with single¬ 
rune lion SCIM modules, one 
PSIP carrier could provide as 
much as 64 MB of flash EPROM 
or 160 digital I/O channels. Pop¬ 
ulated with a mix of SCIM func¬ 
tions, a single PSIP could offer 
additional memory, analog and 
digital I/O, and a LAN interface. 

The PSIP (£180) offers a 
range of utilities, including a 3.6- 
V nickel-cadmium battery for 
backup of SCIM modules con¬ 
taining static RAM, three 16-bit 
counter/timers, and support for 
IRQ 3, 5, 10, 11. 12, and 15 PC 
interrupt assignments. 

Phone: +44 223 411200: 
fax +44 223 4/0457. 

Circle 1449 on 
Inquiry Card, 
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This is 


a Job for 


Magic! 


I f you're in a position where 
you need CLIENT/SERVER 
I applications developed in a 
flash, Magic is the right tool for the 
job. Magic employs a unique post-4Gl r 
automated programming methodology 
that reduces development and 
maintenance time by an extraordinary 
90%, And enables you to develop 
robust, open applications that you can 
incrementally migrate to CLIENT/ 
SERVER environments. 


ASAGIC 

Magic Software Enterprises 
PIODUCTIVITY BEYOND 461 


Here T s How it Works 

Magic’s distributed engine-based 
technique isolates the logical aspects 
of the application from the physical 
aspects. Your applications are ported 
instantly since the programs remain 
unchanged - only the engines which 
pertain to the deployment environ¬ 
ment change. Database independence 
plus interoperability across DOS, 
UNIX and VMS are also achieved 
easily and transparently. 


hL H.Q. Til:{972 3) 751-1914, Fax:(972-J) 751-1901 *U.S. Te!:(714) 250 1718, Fox:(714) 250-7404 * ILK. Tel:(0344) 303-045, Fox:(0344] 303-024 
Argentina Tel: (!) 342 7297, Fax: 11) 325-7046 Australia Tel: (2) 3B9-3555, Fax: (2) 387-7110 Austria Tel: (222) 535-9840, Fax: (222) 535-9841 Belgium Tel: (3) 281-2111, Fax: (3) 281-3211 
Brazil Tel: (11) 285-3322, Fax: [111 251-0747 Denmark Tel: 9291-9555, Fax: 4291-5556 Finland Tel: (211 535-150, Fax: (21) 535-153 France Tel: [1] 4204-2118, Fax: (1H772 91B3 
Hong Kang Tel: 774-3318, fox: 785-0542 Hangary Tel: |1) 145-3325, fox: (1) 166-9189 Japan Tel; 14801 727-613, Fax: (480) 727-617 Netherlands Tel: 3405-71888, Fox: 3405-7)766 
Korea Tel: 12)715-4796, (2) 557-0911, Fax: (2) 716-9023, (2) 557 0425 New Zealand lei: (9) 309-3156, Fax: 19) 309 3195 Panama Tel: 637-652, Fox: 638-896 Philippines Id: 810-7596, Fax:815-3752 
Poland Tel: (48) 53-804, Fax: (48) 52-776 Singapore Tel: 472-7600, Fax: 472-7500 Slovakia Tel: (7) 335-124, Fax: (7) 50796 Switzerland Tel: (22) 738-11 SB, Fax: (22) 738-1190 
Taiwan Tel: (2) 218-3330, Fax: (2) 218-3340 Turkey Tel: (1) 269-0923, Fax: [lj 280-7624 Uruguay Tel: (2) 920-262, fax: (2) 921-116 Veneiuela Tel: (2) 573-7522, fax: (2) 574-8784 
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SINGLE-CHIP ETHERNET CARDS 

You can install the SMC Ether- 
Card Elite Ultra range of cards 
from Standard Microsystems 
(WestByfleet, U.K.) in 8- or 16- 
bit ISA-bus expansion slots and 
any EISA-bus slot. The Elite Ul¬ 
tra range (from £109) includes 
the SMC EtherCard Elite 16 
Ultra, a 16-bit ISA 10Base-2 
adapter with a BNC thin-coaxial 
port; the SMC EtherCard Elile- 
16T Ultra, a 16-bit ISA lOBase- 


T adapter with an RJ-45 lOBase- 
T port; and the SMC EtherCard 
Elite 16C Ultra Combo, a 16-bit 
ISA lOBase-T adapter with 
BNC, RJ-45, and AUI ports. 

All the Elite Ultra cards use 
the Simu (Tasking technique of 
pipelined data transfers, which 
increases the speed of the data 
transfer between die network and 
the host PC. All the cards come 
with EZStarl software, a Win¬ 
dows-like application designed 


to automate both adapter testing 
and configuration and driver in¬ 
stallation. The card also comes 
with PC A gent/SNMP, a utility 
that allows PCs equipped with 
SMC Elite Ultra boards to be 
monitored and controlled by any 
SNMP Manager, 

Phone; +44 932 350111; 
fax +44 932 350699 . 

Circle 1448 on Inquiry Card. 

MULTIPORT CONTROLLER 

The Moxa-C320 is a modular, 
cascaded RS-232 controller card 
that provides eight, 16, 24, or 32 
ports. The card from Moxa Tech¬ 
nologies (Taipei, Taiwan) has 
two 40-MHz TM320C25 CPUs 
and 512 KB of dual-ported 
RAM, which provides various 
address and IRQ options that 
avoid the address conflicts with 
other add-in cards. The Moxa- 
C320 (US$695) can simulta¬ 


neously handle throughputs of 
up to 38,4 Kbps w ith 16 ports 
and 19.2 Kbps with 32 ports. The 
card can monitor any porL status 
with diagnostic LEDs. It sup¬ 
ports most operating systems, in¬ 
cluding SCO Unix and Xenix, 
AT&T Unix System V release 
4,2, DOS, and Windows, 
Phone; +886 2 9101230; 
fax +8862 910123L 

Circle 1454 on Inquiry Card. 

LINE PAINTER 

The MT691 line printer (£9750) 
has a maximum speed of 1400 
lines per minute and a work load 
of 250,000 pages per month. The 
primer from Mannesmamt Tal¬ 
ly (Mack worth, U.K.) is suitable 
for long unattended printing, in¬ 
cluding overnight print runs. 
Phone: +44 332 824781; 
fax +44 332 824755. 

Circle ±452 on Inquiry Card. 




MULTIPORT 

Computer Systeme GmbH 

Ruins! 


trade 84 


iforf /Germany 
91^29*17-12 
91/CT01M3 
991/29017-24 


SWEDEN SWITZERLAND 

SuntBch Coitmero Trading AG 

(46) 302 30629,36210 (41156951126 

(46) 302 30219 Fax (41) 56964537 Fax 


BAHRAIN DANMARK 

MAZIN Computer Center Dormler 

(973) 244544 (45) 43438333 

(973) 243278 Fox (45) 43438334 fox 


The simple Connection for 
Tapedrives and CD-ROMs 


Anywhere, anytime, plug o Tapejet or CD-jet into 
the parallel port of your PC compatible or portable - 
without an interface cartf. It is so fast, small and so 
simple. No hardware conflicts, na slots. The Tape[et 
con store up to 250 MB on o tape using data com¬ 
pression, Tapejet is QIC-80 compatible. With its 
small size and a data liiruput of up to 8.2 MB/min. 
Tapejet is among the fastest parallel port tope drives 
you con buy and it costs only US-S 485.- 

Your Choice: Our DUO:PORT tope drives offer capaci¬ 
ties from 250 MB up to 8 GB. While the DU0:P0RT 
OPTI offers unlimited storage in incitements of 
128 MB. They con be connected to the printer port 
or SCSI-2 adapters in PC's or Workstations. 

We provide pass-through printing capability. 

HEW: CD-JET the low-cost parallel 
CD-ROM solution. 

Distributors wanted. 


ITALY 

Sistemi e Technologic 
(39) 2 9380212 
(39) 2 9380214 Fax 


U.K. 

Westcoost Lid. 

(44)734 752273 
(44) 734 878505 Fax 
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W FEATURE!! 

External Adjustment 

1) Power Saving 4) Pincushion 

2) Fill! Screen 5) Trapezoid 

3) RotatiorifTilt) 6) Degaussing 



Mode/ 

Status 

Power 

CansiimpLiuii 
FrtipO&cd Ijv EPA 

KFCa Green Monitor 

Power Kecovery 

Power consumpt too 

ON (Max.) 

N/A 

S/A 

17*(100W) fc l5*(7QWi 

'‘Stand-By 
(Suspend| 

S/A 

Auto / < 1 sec. 

< 20W 

OFF 

< SOW 

Auto / < 15 ser. 

< 1-5W (in AC 130 V) 

< s ow (in Acaeov) 


* Initial power Consumption in Siautl-Dy mode is 30W. 
li am drop below SW uftcr' 5-90 mIiuiIch ukr fiticciubk. 




® 


__ SwUtAt Sands Expo & Convention Center 

©COmDEKfolTC S3 ;SS SSSTK S 

Circle 512 on Inquiry Cord* 


fSMILE 


HEADQUARTER CALIFORNIA USA TEXAS, USA (OEM) 

TEL; 886-2-7548353 TEL: 714-5460336 TEL: 512-8356776 
FAX: 886-2-7548498 FAX: 714-5460315 FAX: 512-8356779 


SMILE GERMANY 

TEL: 49-2154-9280-0 
FAX: 49-2154-1032 


HOLLAND 

TEL: 31-10-4460316 
FAX: 31-10-4625271 






























BAR CODE LABELING 
SOFTWARE ► 

Image Computer Systems (Wim- 
borne, ILK.) offers PCLabel 3, 
which lets you print almost any¬ 
thing on labels on all types of 
printers using Windows 3.x for 
the design of a label. The latest 
version (£595) includes True¬ 
Type fonts and printer drivers 
for popular thermal-transfer 
printers. 

Phone: +44 202 876064; 
fax +44 202 897682. 

Circle 1024 on Inquiry Care), 

OS-9 CONNECTION TO 
NETWARE 3J1 

Built in a modular, OS-9 file- 
manager-device-driver scheme, 
NeWLink is a bridge between 
OS-9 and Novell NetWare that 
lets you use OS-9 systems in par¬ 
allel with DOS PCs. The pack¬ 
age, which is available from Dr. 
Rudolf Keil (Dossenheim, Ger¬ 
many), consists of the NcWLijik/ 
Server for the Novell NetWare 
Server system and NeWLink/ 


Clients for OS-9 systems. 

The software allows transpar¬ 
ent access to Ihe NetWare server 
file system from the OS-9 sys¬ 
tems, accessible by Lhe standard 
system calls. The NeWLink soft¬ 
ware (Novell NetWare NeW- 
Link/Server plus NeWLink/ 
Clients, 3800 to 7600 deutsche 
marks, depending on the num¬ 
ber of NeWLink/Clients; OS-9 
NeWLink/Clients, 550 deutsche 
marks) allows direct connections 
between all stations in the net¬ 
work. The NeWLink/Server 
comes as a drop-in package for 


die Novell side. The OS-9 NeW- 
Link/Client side comes with driv¬ 
ers for selected Ethernet con¬ 
trollers. 

Phone; +49 622 / 862091; 
fax +49 622 1 861954 ., 

Circle 1474 on Inquiry Card. 

CLIENT/SERVER PROGRAMMING 

Tool Manager (for four worksta¬ 
tions, from £1200, depending on 
features) is a PC development 
environment that allows devel¬ 
opment staff to use a single, con¬ 
sistent environment to transpar¬ 
ently access a diverse array of 
development tools. You can use 
Tool Manager to develop and 
maintain COBOL programs in a 
high-level language and eross- 
generate ihem for major target 
environments, including ICL 
VME, DEC VAX/VMS, Bull 
DPS6/7/8, IBM MVS/CMS/ 
VSE, and a number of Unix sys¬ 
tems. 

Key features of the Tool Man¬ 
ager package from Della Soft¬ 
ware International (London, 
ILK.) include its Windows in¬ 
terface and a built-in script lan¬ 
guage called Function Pool Lan¬ 
guage, which lets you configure 
it to control other software that is 
resident on any computer on the 
network that also has Tool Man¬ 
ager installed. 

Phone: +44 895 814815; 
fax +44 895 814825. 

Circle 14S2 on inquiry Card, 


A simulation package from F&H 
Logistics and Automation, Tay¬ 
lor II 2,0 combines modeling, 
simulation, animation, analysis, 
reporting, presentation, and 
documentation for the design 
of production systems or logis¬ 
tic processes. Taylor II 2.0 
(13,800 Dutch guilders) fea¬ 
tures dynamic icons, improved product manipulation and trans¬ 
actions, unlimited model size, multiple triggers and conditions, 
event lists, attribute selection, machine planning and arrivals, 
probability distributions, 2-D product icons, and a copy function. 

Three new modules are available: Advanced Statistics, Run¬ 
Time Development Kit, and the Animator (Taylor II 2.0 plus three 
modules, 22,600 Dutch guilders). The Advanced Statistics mod¬ 
ule includes Airtofit, which suggests the best-fitting distribution, 
and Experiment, which makes it possible to determine reliability 
intervals, judge the warm-up period, execute sensitivity analyses, 
and evaluate a number of alternatives. Ihe Run-Time Develop¬ 
ment Kit lets you interactively define and test your own run time. 
With the Animator module, you can build solid 3-D animations. 
Contact: F&H Logistics and Atttonuition. Tilburg, The Nether¬ 
lands, +31 13 366344: fax +31 13 427516. 

Circle 1455 on Inquiry Card. 



KARAOKE MACBETH 
ON CD-ROM 

Join professional actors in 
Shakespeare’s classic play Mac¬ 
beth * First you pick the part you 
want to play* Next, you select 
lhe act and scene and prepare to 
take your part in the production. 
When your character is due to 
speak, your lines appear at the 
bottom of the screen. The 
karaoke feature allows up to 10 
people to participate. Each scene 
is brought lo life with fully ren¬ 
dered, color animations. Play a 
single scene or the whole 3-hour 
production. Karaoke Macbeth 
(£59), which is available from 
FOS-CD (Leighton Buzzard, 
U.K*), includes on-screen study 
notes lor each act and scene and 
a full production demonstration 
with animations of the Globe 
Theatre, stage, scenes, and ac¬ 
tors* 

Phone: +44 296 682233; 

+44 296 682011 . 

Circle 1026 on Inquiry Card. 

ANTIVIRUS PROTECTION 

Total Control (Hungerford, U*K*) 
offers a program for combating 
the threat of computer viruses. 
Sc an-11 I *2 detects viruses des¬ 
ignated on the lists supplied by 



Scotland Yard's Computer 
Crime Unit and die Virus Bul¬ 
letin. Four times a year, the com¬ 
pany will upgrade the viruses 
lHal Scan-11 looks for to reflect 
any new viruses. When Scan-11 
(£9.95) detects a virus, it lets you 
remove the file. Deletion over¬ 
writes the vacated space, ensur¬ 
ing that utility options do not ac¬ 
cidentally recover the infected 
file. Scan-It supports MS-DOS 
and DR DOS. 

Phone: +44 488 685299; 
fax +44 488683288. 

Circle 146S on inquiry Card. 
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Software 



Multiplatform C for 
Instrumentation 


With UbWindows/CVI [C for Virtual 
Instrumentation}, you can develop in¬ 
strumentation applications using C 
under Windows for PCs and Solaris 
for SparcSfations. The automatic 
code-generation package is a 32-bit, 
multi platform development environ¬ 
ment that includes the tools you need 
to build C-compatibte test, measure¬ 
ment, and control applications. 

The software (full development 
system, £2899; base package, £1500; for Sun, £5422) includes a built-in ANSI C compiler, 
linker, debugger, variable trace display, and memory-checking capabilities. LabWindows/CVI 
also includes libraries for performing data acquisition, analysis, and presentation. The software 
simplifies the setup and control of GPIB, VXI, and RS-232 instruments using its more than 300 
instrument drivers. The Windows version of Lab Windows/CVI controls the National Instruments 
plug-in data acquisition and SCX! signal-conditioning hardware. The analysis library includes 
over 200 functions for signal processing, filtering, windowing, statistics, curve fitting, interpo¬ 
lation, and matrix algebra. 

Contact: National Instruments, Newbury t f/./C. +44 635 523545: fax +44 635 523154. 

Circle 1458 on Inquiry Card. 


ODBC-COMPLIANT 
AS/400 GATEWAY 

Available from Softwright (Lang¬ 
ley, U.K.). ShowCase Gateway 
resides on an OS/2 LAN server 
and facilitates the processing of 
client requests using the Show- 
Case Gateway server on the 
AS/400. Conforming to Mi¬ 
crosoft* s Open Data Services ar¬ 
chitecture and ODBC, the prod¬ 
uct provides LAN users with 
direct, transparent access to 
AS/4(X) data, so all systems look 
and feel like one DBMS. The 
product can also distribute data 
between the AS/400 and other 
DBMSes. 

Showcase Gateway (from 
£67(X) to £20,000, depending on 
the number of devices attached) 
reduces the memory require¬ 
ments for each workstation, sim¬ 
plifies installation, and reduces 
support problems inherent in run¬ 
ning multiple networks, in its 
simplest form, you can use the 
gateway to provide client appli¬ 
cations with direct access to the 
AS/400, In this way, it lets ap¬ 
plications execute SQL transac¬ 
tions and queries as if the work¬ 
station were directly attached 


to the AS/400. You can also use 
Showcase Gateway as a trans¬ 
fer mechanism to distribute data 
and processing to other SQL 
servers on the network. 

Phone: +44 753 811833; 
fax+44 753 811834 . 

Circle 1461, on Inquiry Card. 

MANAGE OFFICE INFORMATION 

An office management 
package. Room for Win¬ 
dows (single-user ver¬ 
sion, 99 to 490 Swiss 
francs; five-user version. 

1190 Swiss francs) com¬ 
bines document man¬ 
agement, international address 
management, contact and ap¬ 
pointment lists, and telephone 
and fax capabilities. In addition, 
the software lets you load other 
programs with a mouse-click. 
Room for Window's manages 
documents under filenames 
(which can be up to 50 characters 
long) and files them in folders. 

You can generate documents 
that include text, tables, graph¬ 
ics, images, and sound; load 
them; and assign them to a fold¬ 
er. The address management fea¬ 


tures include randomly combin- 
ablc addresses and serial letters, 
plus DDE to major text-process¬ 
ing programs. Appointments for 
each address, multicoding, ran¬ 
dom and fast searches, import/ 
export features, and an interna¬ 
tional ZIP code and telephone 
area code file help you manage 
your address list. The package 
fro m B u h let M VS {W i n te nh u r, 
Switzerland) lets you pre¬ 
set times to have the soft¬ 
ware automatically display 
your daily appointments. 

Phone: +41 52 212 8200: 
fax +41 52 2/2 5934 . 

Circle 1460 on Inquiry Card. 

DEPARTMENTAL DATABASE 
SERVER 

A LAN-based departmental serv¬ 
er, Unify 2000 release 2 (from 
£880) features a new- architec¬ 
ture that divides SQL into two 
subsystems: SQL/TP for trans¬ 
action-oriented operations and 
SQ1 ,/CP for complex operations. 
Unify's (Egham. U.K.) product 
includes the database server, 
DB/Aceess Tools, and Unify/ 



Net. DB/Access Tools are de¬ 
velopment and run-time tools for 
building Unify 2000 applica¬ 
tions, while Unify/Net allows 
Windows and Unix applications 
lo operate in a client/server en¬ 
vironment w ith Unify 2000. 

Unify 2000's Dynamic SQL 
interface adheres to ANSI's 
SQL2 standard, which makes 
Unify 2000-based applications 
portable w ith SQL applications 
on other Unix RDBMSes. Unify 
also includes on-line backup, a 
system monitor, and automatic 
fast recovery and on-line diag¬ 
nostic and repair utilities. Unify 
2000’s MultiPath kernel is scal¬ 
able to allow r large numbers of 
users to run on cost-effective 
hardware. Other features include 
transaction management and a 
flexible file system. 

Phone: +44 78447102/; 
fax +44 784 437590. 

Circle 1481 on Inquiry Card. 


LAN-ANALYSIS TOOLS 

M-Group (London. LI, K.) has 
added a new feature to its Com- 
test LA family of LAN-analysis 
and productivity tools. Corniest 
LA 3.0 includes Help/Expert sys¬ 
tems technology that automates 
the real-time identification and 
diagnosis of problems. 

Initially for Novell NetWare 
over IPX/SPX, the Al software 
constantly monitors all underly¬ 
ing IPX activity for error condi¬ 
tions and. as soon as it notices 
anomalies, suggests a course of 
action. The Unproved map facil¬ 
ity puts all transmitting nodes 
onto the map. Also, for Ethernet 
and Token Ring networks, the 
system automatically identifies 
rile servers and other unit types 
and gives each node a log-in 
name. In either its Ethernet 
(£3751) io £8995) or Token Ring 
(£4750 to £10,995) configura¬ 
tions, Comtext LA 3.0 can man¬ 
age multiple slave units across 
both technologies. 

Phone: +44 71 9384591; 
fax +44 71 938 /649 . 

Circle 1020 on Inquiry Card. 
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What’s New International 


Software 



STATISTICAL CD-ROM 

The Eurostal-CD 1993 contains 
statistical information on the EC, 
This allows rapid access to ma¬ 
terial that you can compile and 
analyze. Available from the Eu¬ 
rostat Data Shop (Brussels. Bel¬ 
gium), the CD-ROM includes 
mapping and tabular facilities, 
offering the option of displaying 
the data in visual formats. Zoom 
facilities on the maps take the 
analysis to whatever regional 
level you need. 

The Eurostat-CD 1993 (one 
subscription, including one up¬ 
date, ECU 1500) contains statis¬ 
tical material on macroeconom¬ 
ics, regional daLa f and trade 
flows. Macroeconomic data cav¬ 
ers topics such as economy and 
finance, energy, industry, trade, 
transport, social conditions and 
population, and harmonized data 
fmm all EC states, as well as data 
on the U.S. and Japan where 
available. Regional data includes 
information and analysis struc¬ 
tured at the regional level across 
the EC, so you can examine par¬ 
ticular areas and compare spe¬ 
cific regions in different coun¬ 
tries. Trade-flow data is analyzed 
by product, giving you the op¬ 
tion of examining trade between 
individual EC states and between 
the EC as a whole and other 
countries. 

The CD software runs under 
DOS. and you get a choice of 
French, English, or German as 
the program language. You can 
search and select data by coun¬ 
try/region, select structural and 
short-term data sets, compile 
user-defined geographical ag¬ 
gregates, calculate and son 
graphic and mapping facilities. 


and consult explanatory notes 
during data searches. After any 
of these exercises, you can 
download the data you select to 
external files for use in reports 
or further analysis. 

Phone: +32 2 295 1504: 
fax +32 2 295 0125. 

Circle 1472 4A Inquiry Card. 

WINDOWS PERSONAL 
DATABASE MANAGER 

Shareware (Seaton, U.K.) offers 
Button file, a low-cost Windows 
personal database manager. The 
software lets you file names, 
companies, phone numbers, con¬ 
tacts, and other data on pre¬ 
designed or easily customized 
templates, with all data instantly 
accessible wiLh a mouse-click. 
You can display records in a 
card-index-like fashion or view 


cards, envelopes, and paper sizes. 
The program also includes pass¬ 
word protection and import/ex¬ 
port of data to/from dBase, PC- 
File, Windows Cardfile, and 
WordPerfect A network version 
is currently underdevelopment. 
Phone: +44 29724088: 
fax+44 297 2409/. 

Circle 1467 on Inquiry Card. 

DESKTOP COMPUTING FOR 
PALMTOP PCS ▼ 

An integrated software package 
for palmtop PCs, SuperWurks 
PT (£99) in¬ 
cludes a word 
processor, a 
database, a 
spreadsheet 
with graph¬ 
ing. and cum¬ 
in anical ions. 


fonts, automated document in¬ 
dex generation, and support for 
WordPerfect and ASCII files. 

The database lets you enter 
data using tables or by typing it 
in. It supports dBase and ASCII 
tiles. The spreadsheet has a 3-D 
capability that lets you link 
spreadsheets. It includes eight 
graph types; over 85 functions for 
mathematics, business, statistics, 
logic, and siring manipulation; 
and support for Lotus 1-2-3 and 
ASCII files. 

Communications functions in¬ 
clude VT102, VT52, ANSI, 
IBM310I, and 
TTY terminal em¬ 
ulations; XMO¬ 
DEM/CRC proto¬ 
col for reliable file 
transfers; and log 
file recording. The 
software from Fur- 



them in a spreadsheet-like table. 
Button file (£65) comes with 
more than I (X) predefined forms 
for printing on various labels. 


The word processor has mail- 
merge capabilities from the data¬ 
base, a spelling checker, support 
for scalable and proportional 


ward Distribution (Brickhill, 
U.K.) includes macro capabili¬ 
ties, cut and paste from one ap¬ 
plication to another, a built-in 



print spooler, an alarm 
file for appointments 
and special events, a 
built-in phone dialer, 
and file-compression 
functions. 

Phone: +44 234 
327/77; fax +44 234 
2/6627. 

Circle 1023 
on Inquiry Cant. 


Presentation Package for Technical Data 


Available from Adept Scientific Micro Systems, Stanford Graphics 2.1 is a 
Windows-based charting; presentation, and data-ana lysis package. The 
program includes over 170 statistical, technical, and business graph 
types and a selection of processing graphs (t.e. T error-bar column charts, 
standard error charts, and 3-D surface grid plots) that automatically read 
in d- ta, compute the statistics, and plot the new data set. 

Stanford Graphics (£395) Incorporates a 70-trillion-cell spreadsheet 
from which you can dynamically fink data to graphs, so that when you 
change a value, the graph Is automatically updated. You can paste any of 
the built-in statistical functions into formulas from the spreadsheet. Ver¬ 
sion 2.1 lets you rotate TrueType axis labels 
and supports use of superscripts, subscripts, 
and Greek and math characters. 

A built-in outliner lets you create entire pre¬ 
sentations on-the-fly in WYSIWYG form. The 
software automatically formats graphs, text, 
bullet schemes, and backgrounds. Intelligent 
Style Masters, a comprehensive selection of 
master templates, makes it easy to create slide 
shows with a broad choice of bullet schemes. 

Once your presentation is created, you can view 
K on any PC without the Stanford Graphics pro¬ 
gram. 

Contact; Adept Scientific Micro Systems. Letch- 
wortk U.K,. +44 462 480055; fax +44462 
4802/3' 

Circle 1456 on Inquiry Card. 
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V32b42i 


♦ 

♦ 


A world of modem superiority 
in a very local package 


For an international environment 
where data communications 
demands are increasing almost daily, 
Motorola UDS offers a modem that 
meets local standards with a world- 
class set of operating features. 

The new V32b42i is fully compli¬ 
ant with CCITT V32 bis interna¬ 
tional standard for 144 Kbps and can 
achieve through¬ 
put rates up to 57.6 
Kbps, V42 bis 
ad MNP5 data 



anc 


compression 
assure compatibility 
with the majority of 
installed modems, while V42 and 
MNP4 error correction guarantee 
data integrity. 

The combination of echo cancel¬ 
lation, adaptive line equalization and 


trellis coding give this modem the 
power to handle the worst line 
conditions* 

Since the modem supports syn¬ 
chronous and asynchronous capabil¬ 
ity as well as Hayes AT and V25 bis 
auto-dialing, the chances are that 
your existing software will work 
without modification. Other world- 
class features include automatic dial 
back-up, automatic rate adaption 
password and auto-callback security 
and remote configuration. 

To ensure compliance with inter¬ 
nationally mandated quality stan¬ 
dards, Motorola UDS is fully 
certified under ISO 9001, 

For the increasingly intensive 
throughput requirements of today's 
datacomm systems, the Motorola 
UDS V32b42i is the ideal solution. 


Detailed specifications and prices are 
available from these Motorola UDS 
offices: 

BELGIUM—32 2 253 2010 JAPAN -81 3 3280 8442 
BRAZIL—55 II 815 4200 MEXICO-525 280 4146 

CANADA-1416 495 0008 SINGAPORE-65 474 5011 

FRANCE-3314117 4130 UK. -44 628 39121 

GERMANY-49611 3611850 U.S.-l 205 4308000 
HONGKONG-852 5124471 



Quality Means The World To Us.'* 

All brand and product name* ate trademarks t*r registered 
trademarks of their respective owners 




fDECCI I EDC. 
























What’s New International 


Software 


Development System for Image Analysis 


MONITOR LAN SOFTWARE 
USAGE 



A low-cost development environ¬ 
ment for digital image processing 
Ad Oculos includes an open-sys¬ 
tem frame program, more than 50 
basic algorithms with C source 
code, a programmer's guide, and 
a textbook on image processing. 
The algorithms are DLLs that you 
can use independently of Ad Ocu¬ 
los (US$470] in programs written 
in C, C++, Visual Basic, or Turbo 
Pascal. The frame program lets 
you arrange the algorithms into 
complex processing chains with 
user-friendly mouse-clicks. You 
can use Ad Oculos to process 
camera images. You use it by ac¬ 
cessing test pictures stored as TIFF files. The program lets you process these gray-level images 
with local and global operators, region and contour segmentation, Fourier and Bough trans¬ 
forms, morphology image processing, pattern recognition, and image sequence analysis. For 
rapid system implementation, frame grabbers are available with a device driver for Ad Ocuios. 


Contact: DBS , Bremen , Germany, 1-49421 73306: fax +49 421 73398 . 

Circle 1457 on Inquiry Card. 


With LANLog (10 users, 
£64.30), you can keep track of 
the software that people on a 
LAN actually use, how often 
they use it, and when they last 
used it. With a simple report gen¬ 
erator, you can consolidate log¬ 
ging information across depart¬ 
ments, workgroups, geographical 
locations, or any other grouping 
required. LANLog directs the 
data from each audited worksta¬ 
tion to its own unique audit data 
file, anywhere on the server or 
local hard disk* Available from 
Pathfinder (Stockport, ILK*), 
LANLog works transparently to 
workstation users, LAN servers, 
and network operating systems. 

Phone: +44 61 406 7399: 
fax +44 61 406 7410. 

Circle 1464 on Inquiry Card. 



WHAT'S NEW INTERNATIONAL 


“Computerized Classroom 


C lassnet from Minieom Advanced 
Systems is a dedicated communi¬ 
cation network that gives instructors 
control over all activities, by all stu¬ 
dents, in the classroom* 

..The Electronic Blackboard func¬ 
tion lets you see a student's screen, 
display your own screen to any or all 
students, display a student's screen 
to the enlirc class, and send messages 
in real Lime Lo any or all students. The 
InterjecL function lets you disconnect 
the keyboard and darken the stu¬ 
dents' screens, giving you command 
over classroom activities. 

By simulating the teacher's key¬ 
board on a student's keyboard, the 


Assisi function lets you help a student 
working in real time without losing 
visual contact with the entire class* 
The Communication function lets you 
prepare a lesson by transmitting work 
files to students: send data, text, or 
even an exam to all students: collect 
students' files at the end of a lesson or 
exam: and connect students lo exter¬ 
nal devices such as videodisk players 
and modems* 

The Print function lets you control 
one printer from the teacher's unit, 
while the Help function tells you that 
a student needs help, showing you the 
student's station number on your 
screen**.” tfriwi) 


Available for MAC 

NEW- MULTIMEDIA SHARING 

To find out the full facts about 
CLASSNET contact us at: 


Advanced Systems Ltd. 


3, Beit Hadfus St., 

Givat Shaul 

Jerusalem 95483, Israel 
Tel: 972-2-518593, Fax: 972-2-518971 


C1ASSNET - The unique communi¬ 
cation network, giving instructors control over all 
activities, by all students in the classroom. 
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Introducing MIT 


If you are concerned about the environment, meet a system that turns your cortceff? 
into a profit. That’s right! MIT AC's SupenGreen Series can save up to 85% of the 
energy costs in sleep mode— and you don’t have to be an accountant to add up the 
savings! But it's not a matter of environment and money only. MITAC has a system 
that even the most hard-core computer engineers would love to get their hands on. 
To see some of its astounding technological feats Just look at the table on your right. 
And for more information, contact us; 


People Committed To InfoTech V 1 V 

All trademarks and registered trademarks are properties of Iheir respective owners. The "Inlef Inside Logo" is a 
registered rradamarSi pi Intel Carp. SpeqrTiicsIjofis are subject Id change wilhout notice. "Assumes that tfie PC is 
actively used al leas! four hours each day. twenty hoars a week, and that it is In sleep mode the remainder til the 
hr™. 


reen System 


(PC + Monitor) 

rn nrTffirHhWM 

Non-CFC/recyplabie packaging 


Alt 486'“ Pentium OverDrive™, 
and SL-^nhanced™ CPUs 

Reouiar4a6 only. 

VESA/DPMS support for monitor 


OS-independent power management 

DOS™ and Windows™ 

Dynamic power saving 

- 

Low radiation monitor 

- 

Resumes system with keyboard, 
mouse, LAN. and fax-modem 

Only keyboard and 
mouse 

Saves up to 1060 Jcwh/ year* 

Saves up to 690 kwhtyear* 


■ MlTftC INTTRNATH3NAL COfiP. TtiiiffitflHtt-SET ■ MITAC EUROPE. LTD. Ik! ■l-l|hriv 1 -|ii -T-.-T .'ii-Siii ■ MITAC JAPAN U)HP. !■ 31! 23;':! ■ MITAC AU5THAUSIA FIT LID. Tt SilSfeab-lQbb ■ MIT At DE MEXICO lei ■ APAM 

□ISFHIBtITiQFS •KQACAI—Daida TBl J!-Z^57[)GGWSailTH AFRICA— UNIDATA Ttl: | T7KQ2S ■XEMYA— C C S TikMTODQ aSMJIHAIMBM-NaMTtf 1-46(5373 ■UAL-AHfaiBfJ Tel+56ffl)0 ■ JQflUAN —Cpmce-m TriSK-E-WCAfi ■ EGYPT—£ G.05 
Tel:i-2SaB3aa ■BAHRAIN—Manlerh Te!:]-73S225 ■ NEW CAIEMNIA—Etarrn.i Suri-a.iTel:27M7.1 ■ THAILAND—InnoiRch Tei TiSS-JilS ■ INDONESIA- V,. l inter ;si:]S0 7E03 ■ PHILIPPINES- C 5 Te! 733 -111 1 ■ BHUNtt—OA Sysliin 7(rl:2S«fi«] ■ 
NlWMI-ZBidAI-kinlnilMHS-ltiaiVZ BlRAN I3H1AN Tftltiffl B9I ■ SRI LANltA—Dynamic Ram TfltMKHB 
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C++ DEVELOPMENT 

Sniff+ offers C++ developers a 
real-world visual-programming 
environment that combines an 
integrated browsing environ¬ 
ment. an editing and debugging 
environment, and high perfor¬ 
mance regardless of the size of 
the project. Using this tool, you 
can configure the open generic 
compiler interface to work with 


your current compilers or with 
other compilers. Sniff+ (per net¬ 
work license, from £1250 to 
£1700, depending on the num¬ 
ber of copies purchased) is a 
browsing environment that reads 
data directly from the source 
code using a fuzzy parser. All 
the tools that make up Sni ff+ can 
selectively display information 
using a filtering system, and all 


the browsing and editing tools 
are integrated, so you can speed¬ 
ily display related data. 

Once compiled, the program 
executes from inside Sniff+ with 
debugging. Available from Pro¬ 
ductivity Through Software 
(Runcorn, U.K.), Sniff+ is avail¬ 
able on Sun SparcStations and 
IBM RS/6000, Hewlett-Packard 
9000/700, DEC RISC, and 486 
SCO Unix systems. 

Phone: +44 928 579700; 
fax +44 928 57970J. 

Circle 1480 on Inquiry Card. 

HELP FOR WINDOWS 
APPLICATIONS 

Help Maker lets you create on¬ 
line help for your Windows ap¬ 
plications that is compatible with 
the Windows Help Engine and, 
since Help Maker (3995 French 
francs) supports the RTF, you 
can transfer your help topics to a 
word processor to create a help 


reference manual. You can create 
help for your applications that 
includes help messages, hyper¬ 
text links, pop-up windows, bit 
maps, external program calls, 
search keywords, and browsing 
sequences. 

DDTEC’s (Trappes. France) 
Help Maker includes three com¬ 
ponents: a topic editor, a context 
editor, and a surveillance motor. 
You can edit the topics’ contents 
as well as define the corre¬ 
sponding access and consulta¬ 
tion modes. With the context ed¬ 
itor, you add context-sensitive 
help to an existing application, 
without having to modify the 
corresponding source code. The 
surveillance motor can embed it¬ 
self in any Windows application 
for detecting and managing user 
help requests. 

Phone: +31 1 34828989; 
fax +31 1 34828782. 

Circle 1465 on Inquiry Card. 



MIDI ond 

joystick 

connection 


16-bit A/D-D/A 


| SERIES 3 / MODEL Z fl 


MIDI buffering and 


CD-ROM/SCSI 

connection 


Noise free 4 
layer circuit 


ir you re serious 
iMii mo sound abouf multimedia 
digital audio for PCs then 
consider Antex. We combine • 


.. Plug-in a 32-voice 
pro synthesizer 


OPL3 Synth 




Stereo/ph 




sion formats, 
atures, and crisp 
sound with a future upgrade 
path. You see our customers 
are professionals. And they 
demand the best. That's why 
Antex is the leading digital • 
audio board supplier for Som p| e .• 
OEMs and integrators rates to / 
worldwide. Call us today. 50kHz : 

ANTEX 
ELECTRONICS 


Onboard digital V 
audio buffering *• SCSI controller 

. • Programmable 20 MIPS DSP chip 

Multiple compression including DVI, 
* ’ * CD-ROM XA, CDI, MS ADPCM 


FOR PROFESSIONAL USE ONLY 


16100 South Figueroa Street, Gardena, California 90248 
800/338-4231 ■ 310/532-3092 ■ FAX 310/532-8509 


SIMPiy THE MOST ADVANCED 
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NOTEBOOKS FOR ALL OCCASIONS 



Future-Proof Modular- 
Advantage. 

Its advanced design makes it easy to 
irade and repair— so you can keep this 
notebook for years and years. 


User Removable 
Hard Disk . 


Optional audio card 
provides quality sound . 


Smarter CPU 

Intels SL-Enhanced 486DX m 
33MHz. IVs not only fast, it saves 
battery too, If that’s not fast 
enough , we have 486DX-50/ 
66MHz, toot 


Easier Expandability . 

There are two PCMCIA 
connectors for flash memo\ 
cards, IAN, fax modem options, 
and everything else you want! 


The Best Display Screen, 

There is nothing heller in display 
quality for notebooks than this large 
10 9 TFT screen. 


Graphics That Comes Alive. 

32-bit VGA local bus and 1MB of 
Video RAM give you faster ; life-like 
graphics in 512 colors . 



Get More Power at the Office , Fun and Work at Home Easy Multi-Media 

Enjoy the power of networking using Fax-modem. printer and You can really jazz things up with 


a LAN card. games- anything's possible. a and 1 CD-ROM. 

r 

Lf you want a notebook that you can use at the office, at home, or on die road; or a notebook 
lat you can use to make a presentation at a client-site; or a notebook for fun and games, MIT AC 
otebook can do all that and more, 

rom dazzling graphics in 512 colors to realistic sound, from large memory to user-friendly 
eyboard, from modular design to travel-friendly AC-adapters, from external monitor connector 
) multi-media solutions, everything is made to make things easier and more fun. 

i fact, there's a w hole family of notebook computers at MITAC. You can choose the one that best 
ts your needs. 

-AC is a ngWsnxf IrEeamarK rf HFTAC Inwnatonai Corporal** Intel la a rKjsterwf mMFk «nd 406OX-33 « a of Intel C *p**&X>. W flpecificBlionE Eubjrtt 10 ctxwp wiBxwE noliM. 

Inaida Logo" « u Uadtemark oJ Intel Corp. 



Automobile Adapter 

Work or recharge your notebook while waiting 
Inyourcar. 



MITAC INTERNATIONAL COBP, Tefc0Bfl2)50l-8Z31 ■ MITAC EUROPE LTD. Tgl:44]952|67Q-37Q/6764j7G ■ MITAC iAP AN CflftP. T«WD (3)5420-2022 ■ MITAC AUSTRALASIA PTY 

3. Teh6113)585-1 OK ■ MITAC DE MEXICO Tel:S2|5]7D3-T073/7D3-3932 

‘AM DISTRIBUTORS: ■ KOREA-Dsido TeS 2-2157060 ■ SOUTH AFRICA UNI OAT A Tell 1 -7926220■ KEN V ACC 5. TeL:244B20Q ■ SAUDI ARABIA Nahil Tell 
15373 ■ UAL-AI-Yousut Tel:4-26DDQQ ■ JORDAN-torrent TeLM2^644246« EGYPT- EGOS Teli2-25B8392 ■ BAHRAIN -Mamech TeH:3-7352Z5 
NEW CALEDONIA Bar-a a Bureau Tek273474 ■ THAILAND--1nnntEch Tel:ffi&'2419B NIIHHIESIA-Muttjpolar T&l:33D-7509 ■ PHILIPPINES I C S, M722-4111 
BRUNEI HA System Tel :2244640 ■ KUWAIT -Zaid AS-kazelmi Tel;2454680/2 ■ IRAN-l Si RAN TbI:G2M91 ■ SRI LANKA-Dynamc Ram Tel 1436749 
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What’s New International 


Software 


COMMUNICATE BETWEEN 
APPLICATIONS 

With Access/Kit, a software 
package from Groupe Arm 
(Saint-Cloud, France), Windows 
applications can become network 
clients requesting services from 
server applications, such as Ora¬ 
cle and Status. Made up of stan¬ 
dard Windows 3.x modules, Ac¬ 
cess/Kit (single-user, 3000 
French francs; per license, 100 
or more users, 2000 French 
francs) establishes a link between 
client applications and servers 
on the network. The Access part 
is for link automation in select¬ 
ing, loading, and connecting the 
appropriate Kit modules, which 
handle tasks such as access con¬ 
trol, server identification, data 
translation, protocol translation, 
and error management. 

You can use the package with 
a range of applications to ex¬ 
change information that includes 


text, images, audio, and struc¬ 
tured data from single-client or 
multiserver communications. 
Phone:+33 1 46 02 20 02; 
fax +33 1460221 32,. 

Circle 1475 on Inquiry Card. 

ARABIC SUPPORT FOR THE MAC 

Kalimat allows Mac drawing 
programs to support the Arabic 
language. Consisting of a text- 
entry utility and a set of Arabic 
fonts, the package (US$275) 
works with nonjustifying Latin 
software to provide professional 
drawing and painting, type ma¬ 
nipulation and control, color ma¬ 
nipulation, and color separation. 
To use Layout’s (Nicosia, Cy¬ 
prus) Kalimat, you simply enter 
your text in Kalimat and paste it 
into other packages, such as 
Adobe Illustrator. 

Phone: +3572 366484; 
fax +357 2 448326. 

Circle 1473 on Inquiry Card. 


Colour Publishing CD 

The EuroFocus Col¬ 
our Publishing Col¬ 
lection (£599) con¬ 
tains nine diverse 
yet complementary 
publishing prod¬ 
ucts that range 
from the latest im¬ 
age-optimization 
techniques, 
through 3-D font 
design, to graphics 
databases. Avail¬ 
able from Comput¬ 
ers Unlimited the EuroFocus Colour Publishing Collection in¬ 
cludes the following packages in English, French, and 
German: EF1 Cachet, Canto Cumulus, Pixar Typestry, Kai’s 
Power Tools, Canto Cirrus, Altsys EPS Exchange, Apple Color- 
Sync, FWB CD-ROM Toolkit, and Fractal Painter 1.2. 

Contact: Computers Unlimited , London , U K., 

+44 81 200 8282; fax +44 81 200 3788. 

Circle 1459 on Inquiry Card. 



Switching 
Power Supply 
Computer 
Case 



ZECK 


ZCS-200D 7 CS- 700 D 
ZCS-400D ZCS 7000 
ZCS-600D 


ZCS-727D ZCS-767D 


ZCS-300D 
ZCS-500D 

Switching power supply-Quiet, Reliable 

• Power rating from 45W to 400W 

• Complied with UL, CSA, TUV, Nemko, Semko, Demko, FI approval 

• Build-in optional "Fan Regulator" (Temperature controlled card) 
provides your computer a quiet, low noise soluatlon. 

Computer case 

•A complete range of cases Including Slim-line, Desk-top, 

Mini-Tower, Middle-Tower aid Tower Case 
•With 3-dlgltal display 

• Black, White color 

@ ® © (D ® 

R94487 LR98205 E144272 A94055 155001 9226180 74569 

ZECKS ENTERPRISE CO., LTD 

6F, NO.111-32, SEC 4, SAN HO RD., SAN CHUNG CITY,TAIPEI,TAIWAN,R.O.C. FAX : 886-2-2801351 TEL = 886-2-2870799 





ZKS-522N 

ZKS-522T 

ZKS-520T 

ZKS-530TN 


200W 

200W 

220W 

300W 
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E^uiprent 


State tkxtj Truck 
State Truck Llf tpite 

SteM Clcawar 
Uatcr Contalravnt Syst.cn 
Uatcr Tank 

Electricity Generator 
Grout niwer/Punt* 

Sampler: Slse/'t'jpe 
ftjoera SiacvTupc 
Concrete Bit 
lUenond Core Bit 
Special (ktyer Bit* 

Cookie Cutter /Size 
Uheel Borrow 
Hjrtropunch 

Ikjdropunch Screeiw^Tip* 
Safety E^ulpnent Lcucl 

a& 

boots 


Find Toe Lest Ed 




Need to schedule drilling rigs, supplies 
and crews to find environmental contami¬ 
nation? With DataBoss, you can. This 13- 
file, 14-screen system was built in 18 
hours. 


Want to make a slick-looking system to 
track recording artists, sales and royalty 
payments? With DataBoss, you can. 



Can you customize how your applications 
work and look, like this wild game ? With 
DataBoss, you can. Note the online help. 



DataBoss was even used to build itself! 


Want to build C or Pascal database 
applications in minutes ? 

With DataBoss, you can. 

Amazing product cuts your development time in half, 
builds relational database systems in Pascal or C 


Tlth DataBoss, you can build rela- 
f f tional database applications in min¬ 
utes. 

For more complex applications, your time 
savings will be even more dramatic. 

As one of our users reported last week, “1 
just finished a project with DataBoss in a 
day and a half. Before DataBoss, it would 
have taken me a month.” 

Developer Stephen Moore writes, “Data¬ 
Boss has saved my company hundreds of 
hours of programming time and thousands 
of dollars.” 

Data Based Advisor magazine agrees: 
“Using DataBoss is a lot faster than writing 
applications from scratch, even with a good 
selection of libraries.” 

DataBoss builds systems for you 

DataBoss generates all parts of your 
application: menus, files (with file link¬ 
ing), data entry screens, reports, utilities. 

Your applications look professional, with 
multi-window data entry, table entry, memo 
fields, scrollable fields, mouse support, look¬ 
up tables, context-sensitive help, and even 
an online manual. 

Byte reports, “The applications gener¬ 
ated are very sophisticated, with all the 
usua l features, including full field editing, 

DataBoss Xbase Engine 

This add-on module lets DataBoss 
users build database applications that 
are compatible with dBase file for¬ 
mat. It reads and writes .DBF files. 
Call 1-603-433-4777 to order. 


field default and validation checking, user- 
defined queries, automatic index mainte¬ 
nance, customization capabilities and user- 
defined error messages.” 

No extra language or macros to learn 

DataBoss writes programs in customiz¬ 
able Pascal or C. Then, with your com-piler, 
it creates executable applications. You get 
customizable source code to the libraries 
and files that DataBoss uses to generate your 
programs. So you can change the libraries, or 
use your own. 

If you're a veteran programmer or a nov¬ 
ice, DataBoss lets you choose your level of 
involvement with source code. You're sup¬ 
ported by DataBoss menus, on-line help, 
and our friendly support staff. 

Maintenance tools for your applications 

Your applications evolve with time. So 
DataBoss generates systems documentation 
for each part as you build it. You have all the 
information when you need it. 

If the structure of your database changes, 
DataBoss lets you update existing data with¬ 
out w r riting a single line of code. 

There are no runtime fees or royalties, so 
you can develop as many systems as you 
want. You don't owe us another cent. 

Be an “Ace” network programmer 

DataBoss builds both single-user and net¬ 
worked systems. Just choose “Multi-User:” 
DataBoss adds record locking and other 
network functions. It's that simple. 

Use your favorite compiler. DataBoss C 
works with Turbo C/C++, Borland C/C++, 


Microsoft C/C++, Visual C++. DataBoss 
Pascal works with Turbo Pascal. 

Call today and boost your productivity. 

I- J --- ~~l 

I Competitive Upgrade | 

| If you currently use another 
| database management system or 
| code generator, you can upgrade to | 

| DataBoss 3.5 for just $99 

I Now only , 

i ^$ 99 ! 

| Available exclusively from | 
| the following dealers | 

I I 

| Silicon Valley On Line | 

| Piazza Eremitani 17 
| 35121 Padova | 

I Italy | 

| PH 39-049-876-1912 
| Fax: 39-049-65-42-81 

| Grey Matter Ltd. | 

| Prigg Meadow, Ashburton 
| Devon TQ13 7DF 
■ England 

j Ph: 44-0364-654100 
! Fax:44-0364-654200 

Kedwell Software Inc. J 

75 Congress St L5 
Portsmouth NH 03801 
Ph:603 433 4777 | 

_ Fax 603 433 4222 

[Dealer Inquries Welcome] 


















































WINDOWING CAPABILITY 
FOR TERMINALS 

MultiView Mascot 3.3 enables 
you to add windowing capabili¬ 
ties to a character-based termi¬ 
nal. The package from JSB Com¬ 
puter Systems (Congleton, U.K.) 
lets you run up to six applica¬ 
tions simultaneously in their own 
separate windows and easily 
switch between them. Version 
3.3 (four-user base, £495; 16- 
user base, £1195; additional li¬ 
cense packs, £300 to £5300) lets 
you bind an application to a 
function key of your choosing, 
and then you simply press that 
key to bring the application to 
the front of the screen. If the ap¬ 
plication is not already loaded, 
MultiView Mascot loads it for 
you. Version 3.3 also provides 
Static Data Exchange, which JSB 
says works on a principle similar 
to DDE in Windows. By identi¬ 


fying and marking the text in a 
defined area, you can establish 
a link that will let you transfer 
the data within the field into a 
second application. 

Phone: +44 260 296200; 
fax+44 260 296201 . 

Circle 1.022 on Inquiry Card. 


DATA ACQUISITION 

Windmill Software (Manches¬ 
ter, U.K.) has added to Windmill 
4.0, its data acquisition and con¬ 
trol software, alarm indication 
on all inputs; up to eight chan¬ 
nels on each window displaying 
the Chart recorder with colored 
traces, stacked or superimposed 
scales, and grid on/off; and up 
to 100 channels for each copy of 
the data logger. 

New optional programs in¬ 
clude Windmill Graphics, which 
lets you create custom displays 


of process mimics, annunciator 
panels, bar charts, and wiring di¬ 
agrams; and LabIML. which lets 
you interface Windmill to vari¬ 
ous instruments with RS-232 in¬ 
puts. With DDE links to other 
Windows applications. Windmill 


4.0 (£375) plus the LabIML pro¬ 
gram becomes a flexible, low- 
cost data acquisition and analysis 
engine. 

Phone: +44 61 833 2782; 
fax+44 61 833 2190. 


Circle 1.028 on Inquiry Card. 





Office PC Software System 


We are integrating Europe- 
wide commercial PC soft¬ 
ware systems based on the 
europa3000 platform. 

• Relational Client/Server 
database Btrieve™ from 
NOVELL™ 

• Database Synchronisation 
for branch sites and linked 
offices with the unique 
DBS3000 

• Easily adaptable database 
and windows for indivi¬ 
dual countries/businesses 

• Multiple currencies 

• Multiple languages 

• 30 different MIS program 
Modules 

For more details contact: 

ROTRON SOFTWARE AG 
International Engineering 
CH-5013 Niedergosgen 
Q ++41/64 40 92 52 
Fax ++41/64 414 844 ^ 
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NEW MICROSOFT VISUAL C++ 32-BIT 
EDITION is the compiler used by 
Microsoft to build Windows NT. Fully NT - 
hosted, with multi-threaded IDE, 
enhanced debugger, advanced Pentium 
optimisations, 32-bit version of MFC 2. It 
also targets and includes Win32s for 
those with Windows 3.1. It is only 
available on CD-ROM. which is fully 
exploited by Books Online - more than 
10,000 pages of documentation, fully 
indexed and cross-referenced. Is this 
"Information At Your Fingertips 7 Printed 
Docs available separately for those who 
read in bedl UPGRADE FROM VISUAL 
C++ PROFESSIONAL - ONLY£74. 
NEW PURCHASE - ONL Y £290. 

NEW SYMANTEC C++ 6.0 
PROFESSIONAL now has a Windows- 
hosted IDE, full AT&T3.0 C++, targets 16 
& 32-bit DOS, Windows & Win32s, 
royalty-free DOS extender, new Visual 
Programmer by Blue Sky promises to be 
more visual than Visual C++, MFC 2, full 
drag'n'drop, direct support for PVCS from 
IDE, Pentium optimisations, 
OPTLink/Wmdows, CD-ROM with online 
documentation, and lots morel 
Does it all work? Call us to find out 
SPECIAL OFFER - ONLY£149 
STANDARD EDITION ONL Y £85. 

NEW WATCOM C32 FOR DOS must be 
the bargain of the year for those of you 
with BIG programs but are allergic to 
Windows. Royalty-free DOS extender with 
32Mbyte Virtual Memory, same Pentium 
optimisations as the full C/C++32. 

ONLY £135. 


NEW PHAR LAP TNT DOS-EXTENDER 
SDK 6.0 now lets users of Visual C++ 
32-bit Edition build 32-bit DOS 
applications which take advantage of 
powerful Windows NT features such as 
DLL's, threads & mutti-tasking. It also 
includes a 32-bit version of CodeView 
ONLY £340. 

Phar Lap 286IDOS-Ext SDK £330 

Phar Lap TNT DOS-Ext SDK £340 


Borland Brief 3.1 £125 

Codewright 2.0 for Windows £205 

Codewright NT £205 

EditProforWin £200 

Kedit 5.0 £125 

Multi-Edit Standard 6.1 £115 

Multi-Edit Professional 6.1 £165 

Norton Editor 2.0 £55 

QEdit Advanced £45 

Vedit-Plus 3.5 £140 


Aztec Embedded C86 

£290 

Borland C++ 3 1 

£250 

Borland C++& AFX 3.1 

£365 

Microsoft Visual C++ Std 

£95 

Microsoft Visual C++ Prof 

£222 

MS QuickC 2.5 

£50 

MS QuickC & QuickAsm 

£83 

TopSpeed C Prof 

£180 

TopSpeed C/C++ Prof 

£225 

Turbo C++ 3.0 

C59 

Turbo C++ Visual Ed. for Win 

£84 

Watcom C/C++16 9 5 

£325 

Borland C++ for OS/2 

£250 

High C/C++ 386 3.1 

£555 

MS Visual C++ 32-bit Edition 

£290 

NDP C/C++ 4.2 (386) 

£445 

Symantec C++ 6.0 Prof 

£149 

Symantec C++ 60 Std 

£85 

Watcom C32 for DOS 9.5 

£135 

Watcom C/C++32 9 5 

£375 


GREY 

MATTER 




LOW PRICES . 

| MICROSOFT & 80RLANO [ 



Microsoft Access 1.1 

£275 

Microsoft Delta 

£222 

Microsoft Fortran 5.1 

£95 

Microsoft Fortran Power Station £222 

Microsoft FoxPro 2.5 DOS 

£280 

Microsoft FoxPro 2.5 Win 

£280 

Microsoft Macro Assembler 6.1 

£95 

MS Multimedia Viewer Pub KH 

£225 

MS Visual Basic for DOS Std 

£95 

MS Visual Basic for DOS Prof 

£222 

MS Visual Basic for Win Std 

£95 

MS Visual Basic for Win Prof 

£222 

Microsoft Visual C++ Std 

£95 

Microsoft Visual C++ Prof 

£222 

Microsoft Visual C++ 32-bit 

£290 

Microsoft Windows 3.1 

£70 

MS Windows SDK 3.1 

£165 

Borland C++ 3.1 

£250 

Borland C++ A AFX 3.1 

£365 

Borland Pascal with Objects 7. 

0 £250 

dBase IV 2.0 

£415 

dBase Compiler 

£250 

Paradox Engine & DFX 3.0 

£125 

Turbo C++ 3.0 

£59 

Turbo C++ Visual Ed. for Win 

£84 

Turbo Pascal 7.0 

£84 

Turbo Pascal for Windows 1.5 

£99 

Paradox 4.0 

£415 

Paradox for Windows 

£335 

WITH FULL TECHNICAL SUPPORT 

| DOS EXTENDERS '- r; 


Comms 

Asvncn Prof for C/C++ £ 130 

C Asynch Manager £145 

C Comms Toolkit £215 

COMM-DRV £145 

Essential Comms £215 

Greenleaf CommUb 4.0 £225 

SilverComm *C M Asynch 4.0 £ 135 

Database 

Btree Filer for C Network £ 170 

Btrieve £365 

C-lndex+ 4.0 £250 

c-tree Plus 6.0C 
CodeBase 5.0 
D-ISAM 
d-tree 
DataBoss 

Greenleaf Database Library 
Paradox Engine & DFX 3.0 
POET SDK 20 
r-tree 

Raima Database Manager 
Raima Object Manager 
SoftFocus Btree/ISAM 
Sycero.C Net 
Topaz for C 4.0 
Watcom SOL Developer’s 

Graphics & GUI 
AccuSoft Image Format Lib 
dGE 5 0 

Essential Graphics Chart 
Essential Graphics Kernel 
Essential Graphics GUI 
Graphic 6.1 

graphics-MENU & Data Entry 
GX Graphics 2.0 
HALO Professional 2.0 
MetaWINDOW-DOS 4.3 
MetaWINDOW-DOS/286 4.3 
MetaWINDOW-DOS/386 4.3 £270 

object-Menu £305 

PCX Toolkit 5.0 £155 

PCXLab-DOS/286/386 £150 

Real-Time Graphics & M/CT £ 185 
T-Windows £240 

TEGL Windows Toolkit 3.0 £ 180 

zApp for DOS Graphics 2 0 £330 

Zinc 3.5 for DOS £354 

Math & Scientific 
C/Math Toolchest & Grafix £45 

Huge Virtual Array & NAT £215 

Unpack.h++ w/Source £429 

Math h++ w/Source £257 

MIRACL £39 

Science & Eng Tools 8.0 £115 

Printer 

Baby Dnver Kernel £ 185 

BGI Printer Driver Toolkit £105 

GX Printer £240 

SLATE £260 

TesSeRact Printer Control Sys £45 


Prices do not Include VAT or other focal 
taxes but do include delivery in mainland 
UK . Please check prices at lime ot order 
as ads are prepared some weeks before 
publication. This page lists some 
products - call us tor a complete 
price list. ORDER BY PHONE WITH 
YOUR CREDIT CARD 

(0364)654100 

FAX: (0364)654200 


Screen 

C-Scape 4.0 £360 

C/Windows Toolchest £45 

Greenleaf Datawindows 3.0 £225 

MEWEL Window System 4.0 £380 

Object Professional for C++ £ 165 

Panel Plus II £260 

TCXL-DOS 6.1 £79 

Turbo Vision Dev Toolkit 2.0 £105 

Vermont Views Plus £595 

zApp for DOS Text £330 

General & Systems Libraries 


I News & T Views \ 


Windows NT is Now There and so is 
Microsoft's Visual C++ 32-bit Edition. Apart 
from being the same compiler which Dave 
Cutler uses, it is the first developer's tool 
which expkxts the power of CD-ROM and 
ships without any printed documentation 
(should save a few trees 1 ). It includes a cut 
down version of Phar Lap s new TNT DOS 
Extender, which lets you develop 32-bit 
DOS apps which incorporate threads & 
DLL's. Who needs NT?! Once you have 
tried it, call us to buy a full copy 

For those of you Bored with Borland 
and Miffed with Microsoft, why not check 
out the new Symantec C++ 6.0. Preliminary 
reports suggest that it will be more visual 
than Visual C++ with faster compilation and 
linking, and some novel features in its' IDE 
The big question is - WILL IT WORK? If it 
does, and the documentation is adequate, 
it could supercede both Borland C++ and 
Visual C++ as the most productive C++ 
compiler for Windows. Call us lo find out 
more about it. 

\C& C++ FOR WINDOWS 


E565 

C Tools Plus/6.0 

£115 

E240 

CAD/CAM Dev Kit/2D Personal 

£375 

£325 

CodeRunneR 

£150 

£490 

Heap Expander 3.0 

£130 

£520 

Hold Everything 

£130 

£180 

Interwork 

£205 

£125 

MoreHeap 

£110 

£360 

MTASK 

£215 

£295 

MulD-C w/Source 

£39 

£305 

PDK #1. #2, #3 

£95 

£305 

PowerSTOR 

£99 

£75 

Resident-C 

£160 

£895 

TesSeRact Compression Sys 

£45 

£215 

TesSeRact TSR Dev Sys 2.0 

£79 

£260 

TG Professional (CAD/CAM) 

£395 


Too!s.h++ w/Source 

£257 


TSRs and More 

£115 

£360 

£205 

VMData 

£370 

£130 

Tools 


£135 

C-DOCS.O 

£150 

£99 

C-Vision 3.1 

£90 

£305 

Clear + for C 

£135 

£205 

CodeChock Personal 

£250 

£155 

MKS LEX&YACC 

£240 

£245 

PC-Unt 

£85 

£150 

PCYACC Personal 

£250 

£210 

SourcePrint+ Deluxe 5.0 

£190 


C Comms Toolkit/Windows 
COMM-DRV 

CrystalComm for Windows 
Greenleaf Comm++ 
Greenleaf CommUb Pro 
Agility/VC++ 

Btrieve for Windows 
CB/ISAM MU for Win 
CodeBase 5.0 
Integra VDB 

Paradox Engine & DFX 3.0 
POET SDK 2 0 
Q+E Database Library 
Raima Database Manager 
Raima Object Manager 
Watcom SOL for Windows 
Essential Graphics Chart 
GraphiC/Win 
Graphics Server SDK 
Windows Charting Tools 
AccuSoft Image Format Lib 
Control Palette 2.0 
Data Entry Workshop 
DataTable 
Diamond Toolkit 
Magic Fields 
MS Visual Control Pack 
Out of Controls w/Source 
PCX Toolkit for Windows 
ProtoGen+ 

Toolbox for Windows 3.0 
WirVSys Library 
WindowsMaker Pro 4 0 
zApp for Windows 2.0 
zApp for Windows NT 2 0 
Zinc 3.5 for Windows 
C++ Designer 


: FOR WINDOWS 


PROGRAMMING 

iS&L. t o o / .v .^■■1 

Ada 

Assemblers a 

. Basic 

C/C++ | 

Comms 

Cross Dev 4 

; Custom Controls 

Database * 

1 Debuggers 

Dos Extenders * 

: Editors 

Fortran i 

{ Graphics 

GUI | 

r Linkers/Locaters 

Lisp fj 

Modula-2 

Multi-tasking | 

Pascal 

Prolog 

s Rexx 

Scheme 1 

: Smalltalk 

SQL 

l Version Control 

Visual Programming 

f Windows 

Xbase } 

l We stock many items tor which there ij 

\ is no space in these advertisements, \ 


Visual Basic 3.0 for Win Std 

£95 

Visual Basic 3.0 for Win Prof 

£222 

Comms Lib/Win 

£115 

Network Library/Win 

£80 

PDQ Comm for Windows 

£99 

Agilily/VB 

£160 

Btrieve for Windows 

£365 

CodeBasic 

£145 

ObjecTrieve Prof 2.01 

£410 

Q+E Database/VB 

£99 

Q+E Multilink VB 

£295 

Q+E ODBC Pack 

£140 

Raima Data Manager 

£380 

VB/ISAM MU 

£150 

VBtrv Control Pack 

£140 

Visual Controls for Btrieve 

£180 

Visuat/db Network 3.0 

£235 

3-D Gizmos 

£80 

ButtonTool & EditTool 

£69 

ChartBuilder for VB 

£75 

Control Palette 2 0 

£110 

Custom Control Factory 

£49 

MS Visual Control Pack 

£69 

QuickPak Pro for Win 3.0 

£145 

SpreadA/BX 

£205 

SpyWorks-VB 

£120 

VB/Magic Controls 

£120 

VBAssist 3.0 

£135 

VBTools/Win 3.0 

£145 

3D Graphic Tools 

£130 

Compression Plus for VBWin 

£210 

GUI Assist 

£350 

ImageKnife/VBX 

£145 

Microhelp Muscle/Win 

£160 

PCX Toolkit for Windows 

£155 

QuickPak Scientific for Win 

£105 


Spellcheck/VB 

TrueGrid 

VB Compress Pro 
VBXRef Utility 


£270 

£145 

£130 

£180 

£355 

£160 

£365 

£150 

£240 

£399 

£125 

£360 

£295 

£380 

£305 

£260 

£300 

£370 

£205 

£300 

£360 

£110 

£130 

£200 

£310 

£255 

£69 

£355 

£155 

£295 

£305 

£105 

£605 

£330 

£330 

£354 

£195 


C49 

£80 

£95 

£80 


VISUAL BASIC FOR DOS j 

MS Visual Basic for DOS Std 

£95 

MS Visual Basic for DOS Prof 

£222 

Comms Lib/DOS 

£115 

Network Ubrary/DOS 

£80 

PDQ Comm 

£65 

Btrieve 5.1 

£365 

db/Lib Prof 3.0 

£195 

E-Tree Plus 

£165 

Elltech's GUI Toolkit 

£125 

Graphics QuickScreen 

£105 

Graphics Workshop 

£105 

GraphPak Pro 

£99 

GX Graphics 2.0 

£155 

Compression Plus 

£130 

Compression Workshop 

£110 

Microhelp Muscle/DOS 

£155 

PDQ 

£110 

Printer Plus 

£185 

ProBas 5.5 

£165 

QuickPak Prol 4.1 

£145 

QuickPak Scientific 3.0 

£105 

QuickScreen 4.0 

£105 

Science & Eng Tools 8.0 

£80 

TSRific 

£80 

§ BASIC H| , 

Compilers A Interpreters 

BBC BASIC-86 Plus 

£75 

CA-Realizer (Win) 

£190 

GFA-BASIC tor DOS 

£85 

GFA-BASIC lor Windows 

£170 

GFA-BASIC tor Win Compiler 

£42 

PowerBASIC 3.0 

£110 

TrueBASlC 3.0 

£75 









































































MUSIC SOFTWARE FOR 
WINDOWS 

Music software for Windows 
3.1, MIDI Connections 1.0 (298 
Swiss francs) consists of a stylc- 
accompaniment-arranger, a style 
maker, and an 18-track part-ori¬ 
ented sequencer. The style-ac- 
companiment-arranger can gen¬ 
erate drum, bass, and piano 
tracks; works with a combina¬ 
tion of random-access and pat¬ 
tern logic; has 15 integrated 


styles; has many edit func¬ 
tions in the chord sheet; and 
lets you print an empty mu¬ 
sic notation sheet with 
chords. The style-maker 
provides a full style-editor 
with drum and key grid, the 
ability to edit pattern logic 
and pattern priority for the 
generator, and notation 
view in the keygrid. The 
sequencer offers 18 tracks 
divided into parts, a drum grid 
editor with several grid solutions, 
a keygrid editor with quantize 
function and notation view, real¬ 
time recording in the parts, and a 
scalable notation printing of parts 
and tracks. The package from 
1SL Tognazza, Leu & Co. (Buh- 
ler, Switzerland) is available in 
English and German. 

Phone: +41 71 932414: 
fax +41 71 933338. 

Circle 1479 on Inquiry Card. 


BUILD INSTALLABLE SOFTWARE 

You can build installable ver¬ 
sions of your products with Brain 
Install Maker. Installation pro¬ 
grams that you build 
with Brain Install 
Maker automati¬ 
cally do most, if not 
all, of the installa¬ 
tion work without 
asking you for any¬ 
thing more than just 
swapping the disks. 

Brain Install Maker 
(US$97) asks you 
for the directories 
and subdirectories 
on which the pro¬ 
gram and its associ¬ 
ated files arc located. It also asks 
you for the format and capacity 
of the floppy disks that you want 
to use as installation disks. 

You tell Brain Install Maker 
the changes you want it to make 


to the system files, and then you 
simply run 1NSTALL.EXE. The 
program creates subdirectories 
and unpacks and copies the pro¬ 
gram from floppy disks to your 
hard disk, making 
the necessary 
changes to system 
files in the back¬ 
ground and reboot¬ 
ing the system at 
the end if neces¬ 
sary. Brain Com¬ 
puter Systems 
Group's (Tehran, 
Iran) package runs 
under DOS, but it 
can be launched 
from Windows, 
too. It can be easily 
localized to work in any lan¬ 
guage. English and Farsi ver¬ 
sions are currently available. 
Phone: +98 21 980/02: 
fax +98 21 263738. 

Circle 1477 on Inquiry Card. 




igature 2.1 
for Windows 


Iff fm OCR with Text Appeal 

V f Ligature offers the best OCR software for your desktop, in either 
S Omnifont or Trainable mode. This 32-bit application scans your 
Jm document, analyzes the layout, reads all Western European and 
Jtr Hebrew character sets and returns all text attributes directly to your 
application software. 

—Jake the Ligature Challenge! 

Revolutionary accuracy due to Neural Network technology 
*■ Enhanced page analysis with full retention of character & page attributes 
*■ Improved OCR engine for degraded fax images 
Compact footprint 

+■ WYSIWYG editor with pop-up verifier 
+■ HP AccuPage & TWAIN support 

A Software Development Kit for quick and easy integration of the OCR engine into specific 
applications, as well as an optional form-removal capability, are also available. 


For further information, please contact: 

Ligature Ltd., 3 Beit Hadfus St., Givat Shau! Industrial Zone, Jerusalem 95483 Israel, Tel: +972-2-513553, Fax: +972-2-513395 
Ligature Inc., 25 Burlington Mall Rd., Suite 300, Burlington MA 01803 USA, Tel: (617) 238-6734, Fax: (617) 272-3085 
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The First Pan-European 
Computer Postcard Deck 
Targeting the 

Exploding European Market!!! 




If you are a BYTE subscriber i 
watch for the new EURODECK coming to 

The BYTE EURODECK 
contains a selection of 
state-of-the-art products 
important to you and your business 


Advertisers! 

The BYTE EURODECK offers you a uni. 
direct mail approach to increasing sales 
in this fast-paced computer market. 


EVTE 


Circulation of the BYTE EURODECK is targeted to BYTE provides you with this affordable direct 
50,000 computer buyers in over 20 countries in channel to Europe. For information on the next 
Western Europe. Take full advantage of the benefits BYTE EURODECK, 

Call Jim Bail today at 603-924-2533! 

Fax 603-924-2683. 

Companies outside of North America, please contact your local representative. 







BUSINESS MANAGEMENT 

If your company or department 
wants to improve and personalize 
its human resource and financial 
management, Sigagip (400,000 
to 2 million French francs) from 
CGI Informatique (Paris, France) 
may interest you. The software 


consists of three main parts: 
Sigagip/Design, which you use 
to design, implement, and main¬ 
tain the two other packages, 
Sigagip/Personnel and Sigagip/ 


Finance. The packages run on 
IBM, I CL, DEC, and Bull hard¬ 
ware for the mainframe modules 
and DOS and Windows for Lhe 
microcomputer modules. 

You customize applications 
through Sigagip/Design, which 
provides a common language 
that you use to com¬ 
municate with the in¬ 
formation system. A 
User-Designer Work¬ 
station displays data 
from the mainframe 
and, along with help 
and query functions, 
offers on-line access 
to all Sigagip tools, 
Sigagip/ Personnel 
covers personnel ad- 
ministration, payroll, individual 
and collective job management, 
forecasting managemenf, careers 
and skills, recruitment, and train¬ 
ing, Sigagip/Finance covers 


ledger accounts, cost analysis 
and budget control, bank recon¬ 
ciliation, accounts receivable and 
payable, fixed assets accounting, 
and investment and funds/eaxh 
management. The package also 
includes a Mail Box system that 
provides communication be¬ 
tween the subsystems. 

Phone: +33 / 40772000; 
fax +33 1 40772222 . 

Circle 1476 on Inquiry Card. 

ACCOUNTING AND 
MANAGEMENT SYSTEM 

Developed in Microsoft FoxPro, 
the Pegasus Opera accounting 
and management system helps 
managers not knowledgeable 
about financial matters interpret 
accounting figures, according to 
Pegasus Software (Kettering, 
U.K.). Pegasus Opera’s open ar¬ 
chitecture makes it easy to im¬ 
port files to and from other ap¬ 


plications, like Microsoft Excel 
and Lotus 1-2-3, and the soft¬ 
ware automatically updates rele¬ 
vant areas of the system from a 
single entry. 

The software's report-writing 
facilities let you generate reports 
in various formats, tailored to 
your specific needs. Pegasus 
Opera's modules consist of sys¬ 
tem manager; sales, purchase, 
and nominal ledgers; invoicing; 
sales order processing; stock 
control; payroll; EC VAT; a re¬ 
port generator; and the FoxPro 
Toolkit. The package also fea¬ 
tures date-stamped notepad fa¬ 
cilities on all main records and 
Lhe ability to eul and paste be¬ 
tween memos and diary entries. 
A stand-alone system with four 
modules costs about £2000. 
Phone: +44 536 410044; 
fax +44 536 HI796. 

Circle 1471 on Inquiry Card. 



The NAG C Library - Numerical and 
Statistical Functions in C 


Features of the NAG C Library Mark 3 include: 

Subject Areas - Areas covered include: optimization, 
quadrature, differential equations, linear algebra, 
fff s, time series, regression analysis.... 

User Interface - The Library functions have been 
designed to be easy to use while still allowing the 
user to interact and control even the most 
sophisticated and advanced of numerical algorithms 
Documentation - The Library offers over 200 fully 
tested and documented functions (for UNIX 
Implementations there are also man pages). 

Error Handling - The facilities offered allows easy 
debugging of calls to library functions. Users may 
supply their own error handling functions, thus 
permitting customization to suit special requirements. 
Availability - PCs, workstations, mainframes and 
supercomputers, operating systems include UNIX, 
DOS and VMS. 

NAG Ltd - Tel: #44 (fbkto 5 El 245 Fax: +44 (GjBCiS .110139 
NAG Inc - Tel: +1 708 971 2337 Fax: +1 708 971 2706 
NAG GmbH Tel: +49 *0)89 3207395 Fax: +49 (0)89 3207396 



Real-Time Multitasking 

for Microsoft C, Borland C, Turbo Pascal 


Develop Real-Time Mu Masking Applications with RTKernel! 

HTKernel is a professional, high-performance real-time multitasking kernel, It runs under 
MS-DOS and supports Microsoft C, Borland C++, Turbo Pascal, and Stony Brook Pascal 4 , 
RTXemel t$ a library you can link (o your application. It lets you run several functions / 
procedures as parallel tasks. RTKemel offers these advancedteatures: 


■ pre-emptive, event-/interrupt-driven 
scheduling 

■ number of tasks only limited by RAM 

* task-switch time of 6 jfiecs (33-MHz 466) 

4 speed independent of lhe number of tasks 

4 up to 64 priorities (changeable at run-time) 

* lime-slicing can be activated 

- timer Interrupt rate of 0.1 lo 55 ms 

•high-resolution Interval toner (1 [sec) 

* activate arsuspendtasks out of 
interrupt handlers 

•programmable interrupt priorities 

* supports math coprocessor and emulator 

* inter-task communications using sema¬ 
phores, mailboxes, and message-passing 

* keyboard, hard disk, floppy disk idle limes 
usable by other Casks 


■ interrupt handle rs for keyboard and COM 
ports included with sou rce code 

■ supports up to 36 COM ports 
(DigiBoard and Hostess boards) 

* full support of NS16550 U ART chip 

* fast, internetwork oommunicalion using 
Novell's IPX services 

* runs under MS-DOS 30 to E0, DR-DQS, 
LANs, or witboul operating system 

•call DOS without re-entrance problems 

* resident mullhtasking applications (TSRs) 

* runs Windowsor DOS Extenders as a task 
•supports CodeView and Turt>o Debugger 
•HOMabte 

* f u IT source code available 

* no run-time royalties 

* free technical support by phone or fax 


RTKernel-C (MSGe.cwmo. BC-H-i.ffl2.GWLx) .DM795 (Source Code:add DM-695} 

RTKernel-Pascal iTP/BP5joB.ffl7.0,S8P6.x) .DM 695 (SourceCode: add DM595} 


Formlefnationat orders, add DM SOforsriipping and handling, 
Maste?Cem, Visa, check, banktrgnsfer, COOaccepled. 



On Time 

MARKETING 



Professional Programming Tools 


20557 Hamburg ■ Germany 
Phone +49 - 40 -43 74 72 ■ Few +49 -40 -435196 ■ CompuServe 100140,633 
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Yes j Please enter my subscription 
to Object Magazine at the following 
term: 1 Year (6 Issues). 

□ Individual $53 

□ Institutional $83 E3LZ 



Object Magazine 


Object Magazine is the first publication devoted 
exclusively to identifying, articulating, and advising readers on 
real-world object development projects. It is written both for 
experienced users and newcomers to the language. 

Object Magazine covers technical, business, and organiza¬ 
tional issues involved in adopting object-orientation. Six times 
a year you will receive ground-breaking information on: 


* language and Environments 

• Databases 

• Methodology 

• Product Management 

■ Wall Street Objects 

* Education and Training 

□ Payment Enclosed 


Charge my credit card: 


□ Visa □ MasterCard 

□ American Express 

Card# 

Exp, 

Signature 



QBjECT 

magazine 


Ail undent must be prepaid in Ll.3, dollar* 
drawn on a U.S, bank 

Maker check* payable in OBJECT Magazine, 
or fax compleied form to 1-212-27445646. 






* s S i 



i 


♦ 


♦ 

♦ 

♦ 



Instrumentation Software that 
Speaks Your Language 


Regkin Z 


High 

30 


35 


40 

Low 


20 


Lab VIEW 9 - graphical programming for Windows, 
Macintosh, and Sun 

Lab Windows*/ CVI - C programming for Windows 
and Sun 

Lab Windows C and BASIC programming for DOS 
N1-488.2 ,M - multiplatform GPfB driver software* 
NI-DAQf - multiplatform data acquisition 
driver software* 

NI-VXI ,M - multiplatform VXI driver software* 

* Included with appropriate hardware 

Request a FREE brochure 
Tel: (512) 794-0100 
Fax: (512) 794-8411 




NATIONAL 

INSTRUMENTS 

TJ** Svftmu'r In 1 tl 


JOURNAL OF 



ENTED 


OBJECT- 


Technical, In-Depth & Cod&ntensive 

JOOP is the technical magazine designed to help pro¬ 
grammers & developers better understand OOP & use 
it more effectively. Articles, written by leading acade¬ 
micians, methodologists and experienced users, are 
code-intensive & contain hands-on programming 
techniques. In every issue you get: 



Yes! I want my subscription 
to begin immediately, 

IJ I year (9 issues) $99.00 
LI 2 year (18 issues) $189.00 


* peer-reviewed articles - program listings 

* groundbreaking research * provocative interviews 

* coding lips - product news/reviews 

* "insiders" info - algorithms 

For fast response, fax your order to 212/274-0646 . 


To make payment by credit card , please indicate your 
card number on the front of this mni and return Ity 
matt or fax. If not completely satisfied, you may caned 
at any time & receive a full refund of the uit used portion 
of your subscription, A (I checks must he drawn on a U.S . 
fc&nfc and made payable ip the JOURNAL OF Ofl/ECT- 
Oriented Programming. 


4 1 * 
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Books & CD-ROMs 


Big Blue Tales 


ANDY REINHARDT 

N o matter how closely you've followed the in¬ 
exorable decline of IBM over the last few years, 
or how voraciously you've devoured every revelation 
in the public and bitter “divorce” between IBM and its 
erstwhile ally Microsoft, you’re bound to find new 
and fascinating details in Big Blues: The Unmaking 
of IBM by Wall Street Journal reporter Paul Carroll . 
Densely researched and richly detailed, it chronicles the 
fall of IBM, from the heady highs of the early 1980s— 
when the company posted a $6.6 billion profit in a 
single year, the most ever earned by any corporation—to the nightmare of 1993, 
when IBM ousted its chairman, broke its policy of no layoffs to jettison thousands 
of workers, and posted the largest corporate loss ever recorded. 

Carroll covered IBM for seven years for the Journal and was especially admired 
for the quality of his sources. He minces no words in analyzing the factors that led 
to IBM's fall: thick layers of bureaucracy, excruciatingly slow development cy¬ 
cles, a mainframe mentality and lack of vision about the PC market, an inability 
to deliver good software, and, most of all, rampant complacency that obscured how 
bad things had really gotten. 

The fast-paced narrative is full of juicy anecdotes; some have appeared else¬ 
where, but many more are published here for the first time. Carroll's access and 
knowledge are evident throughout. He covers a huge range of subjects, from 
the underlying trends that have shaped and altered the computer business over the 
last two decades, to the personalities of key executives inside and outside IBM, 
to fly-on-the-wall descriptions of key battles in the long-simmering feud be¬ 
tween IBM and Microsoft. 

Indeed, the strongest aspect of Big Blues is its anecdotes. Carroll reveals, for 
example, that IBM tried and failed to create a custom version of the 286 that 
would fix the chip's inability to switch from protected mode back into real mode. 
He also discloses that Lotus founder Mitch Kapor tried and failed to interest 
IBM in an exclusive marketing deal for 1-2-3. The latter is one of dozens of ex¬ 
amples Carroll cites of opportunities squandered by IBM. 

I found especially interesting the discussion of the “bus wars” of 1989, in 
which Carroll concludes that with the PS/2's Micro Channel architecture, “IBM 
had staked the future of its PC business on an irrelevancy.” Another fascinating 
section is his description of the events leading up to the fateful 1989 Fall Comdex 
press conference in which IBM and Microsoft tried to clarify the relationship be¬ 
tween OS/2 and Windows and succeeded only in confusing the market. 

The book's main weakness is that its assessment of IBM may prove to be too 
unremittingly harsh. Carroll subjects the company and many of its executives to 
breathtaking criticism; those especially mauled are former chairman John Opel 
and former PC division head Bill Lowe, whom Carroll describes repeatedly as 
wooden and upon whom he heaps the most blame for IBM’s PC market-share loss. 
Carroll accords most favorable treatment to Don Estridge, the head of the IBM 
PC skunk works, who was killed in an airplane crash in 1985. Microsoft chairman 
Bill Gates comes off surprisingly well, a notable change from the pasting he has 
taken in a wave of recent biographies. 

The book’s organization varies between chronological and thematic, which in¬ 
troduces redundancy and sometimes confuses the order of events. Readers who 
are not well versed in computer technology will appreciate how clearly Carroll 
explains basic concepts, but sometimes his lack of technical detail obscures the 
meaning of events, such as the battle between IBM and Microsoft in mid-1986 
over whose GUI architecture should be used on top of OS/2. 

Carroll's writing suffers from a problem common among newspaper-reporters- 




INFORMATION GALORE 

MICROSOFT DEVELOPER NETWORK 
CD QUARTERLY, $195 

T his powerful research tool, built 
around a customized version of Mi¬ 
crosoft's Multimedia Viewer, is an in¬ 
formation gold mine for the professional 
software developer. One section presents 
technical articles that address a wide range 
of questions: How do I use the DLL version 
of the Microsoft Foundation Classes? How 
does the SQL Server query optimizer work? 
How can my program exploit the Windows 
palette manager? Microsoft programmers 
answer these questions with surprisingly 
literate prose, diagrams, and sample code. 

Another section presents nothing but 
code samples. You can view and in many 
cases run these programs directly off the 
CD. When you want to tinker with them, 
you can just click on a transfer button to 
move the complete sources onto your hard 
disk. 

A third section presents the full text of a 
number of key specifications, including 
those for NDIS, DPMI, MAPI, ODBC, 
Windows Sockets, and Windows Tele¬ 
phony. A fourth section contains technical 
notes and bug reports for nearly 40 prod¬ 
ucts, including Visual C++, FoxPro, MS- 
DOS, and various SDKs and DDKs. Al¬ 
most all entries include illustrative code 
fragments. Bugs still outstanding are so 
noted, and workarounds (if available) are 
described. 

A fifth section offers books and period¬ 
icals, notably classics on DOS and Win¬ 
dows programming by Charles Petzold and 
Ray Duncan and the Microsoft Systems 
Journal. A sixth section contains documen¬ 
tation for products such as the MSCDEX 
DDK, the Excel SDK, and the Windows 
3.1 DDK and SDK, along with the Win¬ 
dows 3.1, Windows for Workgroups, and 
Windows NT resource kits. If your liveli¬ 
hood depends on Microsoft’s growing fam¬ 
ily of operating systems, programming 
tools, and applications, you probably can’t 
afford not to subscribe. 

—Jon Udell 
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PROTECT YOUR 
FTWARE 




NO BUTTON, 
NO ACCESS. 


Dallas Semiconductor is re-shaping the world of software 
protection and distribution control with a new family of 
microchips called Buttons. We put the lid on software 
piracy by packaging microchips in button-shaped, stainless 
steel cans. The chips contain missing but critical 
information to make the software run. 


We offer a variety of Authorization Buttons and features so 
you can select the level of protection and price point that 
are right for you. 


Security Continuum 


Button Type 

Unique 
Serial # 

Read/Write 

Memory 

Password 

Protection 

Expiration 

Timer 

Decoy 

Responses 

DS1420 ID Button 

X 





DS1427 Time Button 

X 

4K bits 


X 


DS1425 Multi Button 

X 

2K bits 

X 


X 


Snap In, Snap Out 

Authorization Buttons interface to the installed base of 
100+ million PCs via the DS1410 Button Holder. They 
simply snap in and out. The DS1410 accepts two Buttons 
concurrently. 


Toward a Dongleless World 



New computers that accept Buttons directly, including 
palm and notebooks, are being designed at OEM’s today. 
Our Dongle Trade-In Program will help in your transition 
to this world. With an approved 
application, we’ll pay you 57.00 
for each dongle that you 
trade in for an Authorization 
Button and Holder. This offer 
is good until December 31, 1993 
The one-piece price for the 
DS1420 is 54.35; volume 
discounts apply. 


We're Serious About Security 


At Dallas Semiconductor, we design and manufacture our 
own microchips. And we’re the only ones in the software 
protection business who do. Sixty intricate process steps 
and a 64-bit unique registration number lasered into each 
chip prevent duplication. 


To learn how to button down your software, give us a call. 


DALLAS 

SEMICONDUCTOR 

4401 South Beltwood Parkway, Dallas, Texas 75244-3292 
Telephone: 214-450-8170 FAX: 214-450-3715 


Books & CD-ROMs 


turned-authors: a tendency to rely too much on stories strung to¬ 
gether with generalizations and foreboding phrases. Thus, de¬ 
scribing IBM’s decision to pull the PC group back into the cor¬ 
porate structure, he says, “The move would not only doom IBM’s 
PC business but would eventually put Don Estridge on a plane that 
would cost him his life.” (The millions of IBM PCs and PS/2s sold 
since then suggest that the business was far from doomed.) The 
glibness reaches a peak in Carroll’s frequent assertions that main¬ 
frames are dinosaurs and OS/2 is a failure, before the final verdicts 
have been rendered. 

Although he doesn't offer a unique or especially profound 
analysis of the recent history of IBM, Car- 
roll’s story-telling skills justify reading Big MG BLUES: 

Blues. If you’re hungry for a peek inside TH£UMHIAKIIIQOFIBH 

the walls of IBM, you’ll soak up every Paul Carroll 
page Crown Publishers 

ISBN 0-517-59197-9 


Atidy Reinhardt is BYTE's West Coast bureau chief. $ 24 
You can reach him on BIX as “ areinhardt . ” 


CLONING TRENDS 

TECHNOTRENDS by Daniel Burrus and Roger Gittines 

HarperCollins, ISBN 0-88730-627-6, $25 

I n 1982, John Naisbitt’s Megatrends launched a new subgenre 
of business books with a formula that was simplicity itself: 
Identify a handful of major trends, sketch out each in a highly 
structured chapter, and pitch the result to baby-boomer corporate 
business managers looking for a road map to the future. Mega¬ 
trends wasn’t so much a book to read as it was a database to ac¬ 
cess. Naisbitt’s 30-something audience could pick up the buzz¬ 
words from the subtitles, dig a little deeper by scanning chapter 
introductions and boldface keynote paragraphs, and check out 
his statistics and other evidence at leisure. Not surprisingly, 
clones of Megatrends soon started rolling off the presses. Nais- 
bitt even copied his own success in Megatrends 2000 (which in¬ 
cluded a prediction that there would be no recession in the 1990s). 

At first glance, Daniel Burrus’s Technotrends seems to come 
from the same genetic heritage, albeit with a high-tech spin. The 
cover blurb promises “24 technologies that will revolutionize 
our lives.” Pen-based and multimedia computers top the list, but 
that’s just the start. Burrus identifies 20 core technologies, nine 
revolutions new products will create, 30 rules for leveraging new 
technology (“If it works, it’s obsolete”), and nearly 100 para¬ 
digm shifts. If the genetic code for a Megatrends clone calls for 
a short list of memorable trends identified by buzzwords, Tech¬ 
notrends resembles a recombinant DNA experiment run amok. 

Burrus is clearly no management pundit distilling the future into 
a simple road map. He’s not a technologist, either; most BYTE 
readers won’t learn anything new from the discussions of ob¬ 
ject-oriented programming and distributed computing. Burrus’s 
goal is to get readers thinking about how all these products, tech¬ 
nologies, revolutions, and trends fit together—and how ordinary 
people can create business advantages from technological change. 

Unfortunately, the book’s dialogue is sophomoric. And while 
Burrus’s thoughts are wide-ranging, they never go very deep. 

—Frank Hayes 
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Know How Books 

valuing your business skills 


HP DeskJet Companion 

Hands-on knowledge necessary for running ink jet 
printers efficiently. Provides solid support including 
how to select and download new fonts, how to 
choose the correct Windows printer driver, tips on 
using the color options and practical advice on how 
to troubleshoot the most frequently encountered 
problems. The ideal reference for HP DeskJet users, 
whether they’re looking for information about 
connecting the printer, paper handling or 
programming the HP DeskJet printer. 

$26.95 with companion disk. 


PKZIP, LHARC & Co. 


The 486 Book 


OS/2 BIBLE 


Multimedia Mania 

I^eam the basics from adding CD-ROMs and sound 
boards to making an MPC system. Includes CD- 
ROM with over 400 megabytes of sounds, graphics, 
animations, samples and techniques. Experiment 
with several commercial multimedia demos. 
Valuable coupons from major software publishers 
worth over $600 inside. 

$49.95 with companion CD-ROM. 


EXCEL for Science & Technology 

focuses on the power of Excel beyond the spreadsheet. 
Learn about Excel Solver, Scenario Manager, 
Mathematics Functions, Physics, Chemistry, 
Technology Conversion and many other topics. 
This book and its companion disk allow you to 
immediately apply what you learn by using the 
macrosand worksheets on the disk. Excel for Science 
and Technology' is more than a book; it’s an 
indispensable professional work tool. 

$34.95 with companion disk. 


Learn the basics of data compression and then the 
specifics of using the major shareware and freeware 
programs. Covers features and commands for using 
PKZIP. LHARC and others. 

$19.95 

DataCruncher Software- 

Fail Safe way to save disk space 

A Windows shell for using any of the above software. 

$17.95. 

AutoCAD 12 Programming 

See how to integrate custom functions and commands 
into AutoCAD. Learn batch file programming, for 
user defined startup; script files, for specific drawing 
sequences; and custom commands with AutoLISPor 
ADS. Diskette contains menus and programming 
examples to help you learn fast. 

$44.95 with companion disk. 


See why the 486 is the processor of choice; how it 
works and how you can set up your system for 
maximum performance — even with DOS 6. 

Infoon new Overdrives, DX2s and even die pentium. 

Includes SystemSleuth Professional and PCINFO 
software on companion diskette. 

$34.95 with companion disk. 

Upgrading & Maintaining Your PC 

Turn your PC into a high performance screamer! 

Whether you’re adding memory' or a hard drive, a 
CD-ROM or a sound board or upgrading an XT to a 
386 or 486, this book shows you how. Includes 
companion diskette of utilities and System Sleuth™ 
diagnostic software that helps you analyze your 
systems performance. 

$34.95 with companion disk. _ 

For fast delivery Order Toll Free 1-000-451-4319 or. 211. or FAX (616) 690-0325""! 


Tells you everything you want to know about IBM’s 
latest and greatest Personal Computer operating 
system. Learn all about the OS/2 Workplace Shell 
and the fantastic programs IBM has included with 
OS/2. See why OS/2 runs Windows applications 
faster and better than Window's does. The appendix 
contains a complete printed reference of all the OS/ 
2 commands, so you can find the info you need fast. 
$44.95 w ith companion disk. 

The SoundBlaster Book 


This bestselling book is the complete guide to Sound 
Blaster™, from installation to custom programming. 
Discusses different Sound Blaster™ cards, 
commercial, public domain and shareware software 
products available. 

$34.95 with companion disk. 


Order Toll Free 

1 - 800 - 451-4319 


Available at: B. Dalton. Barnes & Noble. Bookstar 
Bookstop, Wakienbooks, Crown Books. Software 
Etc., CompUSA, Computer Crty Superstores, Fry's 
Electronics, Computer Literacy, Tower Books. 
Stacey’s, and other retailers nationwide. 

In Canada at: Coles. W.H. Smith Books, Classic 
Bookshops, and London Drug. Call or wnte for our 
free catalog of PC Books. 

AbacusM 

Dept Bit, 5370 52nd Street SE. Grand Rapids. Ml 49512 
Phone: (616) 698-0330 • Fax: (616) 696-0325 


[Tiea&e rush me the following books: 

_Multimedia Mania_$49.95 ea. 

_Excel for Science & Tech ... $34.95 ea. 

_ HP DeskJet Companion_$26.95 ea. 

_PKZIP, LHARC & Co._$19.95 ea. 

_DataCruncher-$17.95 ea. 

_AutoCAD 12 Programming .$44.95 ea. 

_The 466 Book_$34.95 ea. 

_Upgrading & Maintaining $34.95 ea. 

_06/2 BIBLE_$44.95 ea. 

_SoundBlaster Book_$34.95 ea. 

Subtotal:_ 

Ml orders Include 411 sales tax:_ 


In US & Canada add $5 .00 shipping: _ 
Foreign orders add $1300 per ltem:_ 


Or mail this coupon to: Abacus. 5370 52nd Street 6E, Grar\d Rapids. Ml 49512 
Method of Payment: □ Visa □ Master Card □ Am.Express □ Check / M.O. 

Card#- ] . Expires: _/_ 

Name:_ 

Company. _ 

Address:_ 

City:_ 

Phone#:_Fax#: 


_5tate:_Zip:. 


□ Yes, please rush your free catalog of PC books and software. Oept. en 
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Your PC 



goes Mac! 
MacDisk* 

for W indows 

Reads, writes and formats 
Mac 1,44 MB floppies. 

File exchanges between Word, 
Excel, PageMaker. XPress. etc. 
without any hardware modification. 


MacSQ* 

for W indows 

Reads/writes 44/88 MB 
Mac SyQuest cartridges. 

Transfer of scan files, colour separations. 
Supports Adaptec boards (ASPI), low- 
cost adapters and parallel port solutions 
(Puma, D2-Para). 

MacDisk* Pro 



A superset of MacSQ, also drives 128 MB MO cartridges and 90 MB 
Bemouillis and soon even bigger Mac SCSI volumes (600 MB MO). 

Logiciels & Services DUHEM 

21, rue La Bruydre - F-75009 PARIS (France) 

Tel. (33.1) 49 70 04 55/Fax (33.1) 49 70 04 56 
Free leaflet and demo disk. Offer good until supply lasts. 

MacDisk 850 FF, MacSQ 1250 FF. MacDisk Pro 1450 FF (w/oS&H fees). 
EEC residents, add French VAT (18,6 %). We accept most credit cards. 
Dealers welcome. Software in French/English/German. Manual in French/English. 
• Registered trademarks of LSD in France and trademarks of LSD elsewhere. 


Ever seen a grown pirate cry ? 
Just plug this in... and watch 






MEMOPLUG™ 

The amazing Software protection system based on a 
hardware plug. Contains read-write programmable 
memory. This system is practical and easy to use for 
both programmer and end-user. Supports various 
programming languages, operating systems and 
types of computers. 


U-PLUG™ 

The premiere protection plug for UNIX systems 
that connects the standard serial port of computers 
and workstations. 


LANPLUG™ 

Comprehensive network protection starts with 
a single plug. The LANPlug lets vou operate 
protected software from any workstation on the 
network, while supervising a number of 
authorized simultaneous operation applications. 


CLOCKPLUG™ 

This unique Time-limited software protection system is 
based on a plug containing a real-time clock. It allows 
users limited execution times for leasing and demonstra 
applications. 

A password system allows you to rewind the clock by 


U.S. office: Tel: 1 (800) 677 1587 

Tel: (407) 682 1587 Fax: (407) 869 1409 
South Africa: LionSoft Tel: 011 640 6002 
Holland: M.H.P Tel: (31) 440612916 

France: CT.I Tel: (1)47 38 16 17 

Spain: Economic Data Tel: (34) l 442 28 00 

Czeck Republic: PC Kompas Fax: (42) 2 43 11 88 


EliaShim 

MICROCOMPUTERS LTD 

5 Haganim. P.O. Box 8691 

Haifa 35022 ISRAEL 

Tel: 972-4-516111, Fax: 972-4-528613 


Currently looking for international distributors 


See us al COMDEX Fall 93, Location S 3031 


Books & CD-ROMs 


RUN ROBOT RUN 

MOBILE ROBOTS: INSPIRATION TO IMPLEMENTATION 
by Anita Flynn and Joseph Jones 
A. K. Peters, ISBN 1-56881-011-3, $39.95 


ROBOTS 


Inwuton to 
tmolementofon 


I magine a robot in your future. It will clean the house, walk the 
dog, wash your car, and take out the trash. Well, dream on, but 
don’t expect reality to catch up with fiction anytime soon. 

There are, however, extremely interesting projects currently 
under way in the robotics field: interplanetary explorers, deep-sea 
divers, and automated toxic-waste cleanup crews. In my opinion, 
one of the most interesting trends in robotics is the move away 
from the design of giant, all-powerful robots toward developing 
groups of small, special-purpose machines. It’s the approach of 
trying to build ants rather than anything even as complex as a 
chimpanzee. 

Another trend is the separation of intelligence from intelli¬ 
gent behavior. As long as a robot docs what you want it to do, why 
bother wondering whether or not it’s really intelligent? Leave 
that for the theorists and scientists. En¬ 
gineers simply make things that work. 

Mobile Robots: Inspiration to Imple¬ 
mentation is a handbook for constructing 
your own experimental robots. These 
machines may be constructed of Legos 
and other equally inexpensive compo¬ 
nents, but they are more than simply 
toys. They are fully functioning robots 
with minds of their own. 

The simplest machine, TuteBot, 
doesn’t even require a microprocessor. 

Its programmable, exploratory behavior 
is controlled by a few transistors and po¬ 
tentiometers. Yet, even being brainless, it can explore entire 
rooms, wandering into remote comers and extricating itself for fur¬ 
ther exploration. Believe me, a roomful of these little critters is 
pure entertainment. 

Rug Warrior is the more complex machine, complete with an 
on-board 68HC11 processor and software based on subsump¬ 
tion architecture. The subsumption approach to robotics is the 
simple yet elegant concept that behavior should be composed of 
increasingly complex levels of control. For example, a low-lev- 
el behavior may simply know how to move a leg. A middle-level 
behavior could know about gaits. A high-level behavior could say, 
“Let’s go through that door.” 

Flynn and Jones provide more than just step-by-step plans for 
constructing these robots. They include the basic mechanical, 
electrical, and software background for making it all work, and for 
designing your own machines. You’ll find chapters on real-time 
control, types of sensors and how to control them, motor dy¬ 
namics, battery recharging, and the design of stable systems. 
Appendixes provide complete plans for a 68HC11 control com¬ 
puter, a parts source book, and a list of current robot-related pub¬ 
lications (it even references my own newsletter). 

Whether you are a serious explorer intent on creating a future 
world populated with robot devices, or simply a backyard hobbyist 
building machines to frighten the neighborhood cats, you’ll find 
Mobile Robots an indispensable handbook. ■ 

—Raymond GA Cote 
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High performance 486“'DX2. 

Blazing 66MHz r backed by our 
exclusive turbo cache, for unpar¬ 
alleled workstation performance. 



Two Full-length ISA Slots. 

Connections are everything. 
And this machine allows for 
plenty—Ethernet, video, 
you name it 
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Optional Built-in 5.25” 
CD ROM. The medium 
fl with capacity for video 
I clips, graphics, photo CDs, 
I or an entire set of manuals. 
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PCMCIA Expandability. 

The T6600C offers a huge 
wealth of communication 
and expansion options, 
including a 16mm 
PCMCIA 2.01 
, compliant slot large 
enough for a hard 
drive! 

Built-in Stereo 
Speakers. 


another dimension 
to any program. 
With Microsoft* 
Microphone™ 
included, your 
work can speak 
for itself. 



Take your entire show on the road. The new Toshiba T6600C Series represents 
the most advanced technology and muscle we've ever put into a portable. With its 
486™DX2 processor, dual ISA full-slot expansion, and huge storage options, the 
T6600C Series delivers the power and capacity for the most demanding portable 
applications. From network analysis to software development to full-blown 
multimedia, if you need to tour with a great deal of force, this is your system. 

Feel the force. For your nearest dealer, call 1-800 457-7777. 



In Touch with Tomorrow 

TOSHIBA 


The New T6600C Series 


• Intel 486"DX2/66MHz 

• 8MB RAM expandable to 40MB RAM 

• 10.4" color active matrix TFT-LCD screen 

• SVGA display with 640x480x256 color resolution 
•510MB HDD 

• Two full length 16-bit ISA slots 

• One 16mm PCMCIA 2.01 compliant slot 

• Built-in SCSI with external SCSI-II port 

• Microsoft* Sound System” 

• 5.25" half height 200ms double speed CD-ROM 
(T6600C/CD and T6600C/CDV models only) 

• MediaShare®Mambo’* DVI^/Ethemet" board 
(T6600C/CDV model only) 


© 1993 Toshiba America Information Systems, Inc. The Intel Inside logo is a trademark of Intel Corporation. All products indicated by trademark symbols are trademarked and/or registered by their respective companies. 

dasa is a registered trademark. 
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K » The Computer That 
Gives Y)u The Most 
Bang ForThe Buck. 
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ZEOS 486DX2-66... 
THE TOP GUN 

$2995 

■ Genuine Intel 486DX2-66 
microprocessor, upgradable to 
Pentium™ OverDrive™ 

■ 8MB RAM expandable to 64MB 

■ 256K SRAM system cache 

-- ■ 528M B local bus IDE hard drive 

■ Diamond Viper/VLB local bus video card with 1MB VRAM 

■ 1.2MB and 1.44MB floppy drives 

■ 15" ZEOS color SVGA non-interlaced monitor, .28mm 
dot pitch 

■ MS-DOS 6 with Enhanced Tools, Windows, and new 
Microsoft Mouse, plus choice of Lotus Windows applications 

■ 14,400 bps V32 bis send/receive fax modem 

■ SAME DAY SHIPPING 



W- 
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Greater performance and (eofcjrat 


Others pale in comparison. There’s no way 
to dispute it! The results are in, and the ZEOS 
Upgradable 486DX2-66 is “the overall performance 
winner.” 

PC buyers expect low prices, top-quality, impec¬ 
cable performance and prompt support. Basically, 
they want the most bang for their buck. PC 
Magazine recognized this and compared value-line 
PCs with more traditional systems to see if they 
were “truly gpod values or stripped-down machines 
trying to pass for good buys.” The re¬ 
sults are overwhelmingly in ZEOS’ 
favor. In fact, PC Magazine said: 
“ZEOS doesn’t sell a separate value 
line, but the flexibility of its main 
system may be the least confusing 
solution of all” 

Stacked against Gateway Dell, Compaq, IBM and 
others, ZEOS stood atone. Using the Benchmark Tests 


as a guide, PC Magazine made these conclusions: 

“As DOSmark scores are heavily weighted for pro¬ 
cessor and hard disk performance, the ZEOS garnered 
the first-place position in that category as well.” 

“The clear winner is... the ZEOS Upgradable, 
which turned in an incredible score of 55.01 mega¬ 
pixels per second.” 

“The real highlight among tested hard disks was 
the Seagate ST3600A, which has 12-ms access time 
and256K of built-in cache. The ZEOS 486DX2-66 
Upgradable’s hard disk performance was almost 
31 percent above the average in this roundup” 

Of the “systems that demonstrated the best agility 
under strenuous exercise of all their components... 
ZEOS (scored) 26 percent above average.” 

The ZEOS local bus upgradable systems are the 
perfect solution—the brand-new motherboard is 
faster, more integrated, versatile and reliable than 
ever. Plus, ZEOS is always thinking ahead to your 

















STANDARD WITH 
EVERY ZEOS 
UPGRADABLE SY5TEM 

m Upgradable to Intel's I^ntium™ 
OverDrive™ CPU Zero 
Insertion Force (ZIF) socket 
makes upgrading easy 

■ RAM expandable to 64MB on 
the motherboard. 

■ Two serial ports and one 
parallel port integrated on the 
motherboard, 

■ Flash Bias for easy 
upgradability 

■ Eight expansion slots: two 
VESA local bus, five 16-bit 
and one 8-bit, 

■ ZEOS six-bay desktop case 
with two cooling fans for 
increased reliability and 
product life. 

■ High-capacity power supply 
with built-in surge 
suppression; switchable 
between 115/230Y 

■ Socket for inexpensive 
optional on-board SCSL 

* Shadow RAM support. 

■ ZEOS 101-key space-saving 
keyboard. 

■ FCC Certified Class B: 

UL Listed, 

■ Complete ZEOS Cusbimer 
Satisfaction Package. 


PACKAGE 1 PACKAGE 2 PACKAGE 3 PACKAGE 4 


486SX-2S $1395 

Lease $59/month 

486SX-33 $1495 

Lease $63/munth 

486DX-33 $1695 

Lease $61/month 

486DX2-50 $1795 

Lease $66/month 

486DX 2-66 $1895 

Lease $69/month 

■ ZIF socket upgradability 
to Pentium OverDrive CPU 

■ 2MB high-speed RAM 

■ 107MB local bus IDE 
hard drive w/32K 
cache 

■ Diamond Speed Star Pm 
Windows-accelerated VL 
local bus video with 1MB 
RAM. 16,7 million colors. 

■ ZEOS 14 M 1024 x 768 Nl 
SVGA color monitor, 
.28mm dot pitch 

■ Your choice of floppy 
drives 

■ MS-DOS 6 plus 
Enhanced Tools 


486SX-25 $1695 

Lease $61/ffiunt h 

486SX-33 $1795 

Lease $65/munth 

486DX-33 $1995 

Lease $72/momh 

486DX2-50 $2095 

Lease 376/month 

486DX2-66 $2195 

Lease 379/month 

■ ZIF socket upgnadability 
to Pentium OverDrive CPU 

■ 4MB high-speed RAM 

■ 214MB local bus JDE 
hard drive w/128K 
cache 

■ Diamond SpeedStar Pm 
Windriwsraccelerated VL 
local bus video with 1MB 
RAM, 16,7 million colors, 

■ ZEOS 14" 3024 x 768 N1 
SVGA color monitor, 
.28mm dot pitch 

■ Both L2MB and 1.44MB 
floppy drives 

■ MS-DOS 6 P Tools, 

Windows & new Microsoft 
Mouse, plus choice of 
Lotus Windows application 


486SX-25 $1995 

Lease S72/month 

486SX-33 $2095 

Lease STS/mtmth 

486DX-33 $2295 

Lease $83/munth 

486DX2-50 $2395 

Lease 387/month 

486DX2-66 $2495 

Lease 390/month 

■ ZIF socket upgradability 
to random OverDrive CPU 

■ 8MB high-speed RAM 

■ 426MB, 13ms local bus 
IDE hard drive w/128K 
cache 

■ Diamond SpeedStar Pro 
Windows-accelerated VL 
local bus video with 1MB 
RAM. 16,7 million colors 

■ ZEOS 14" 1024x768 Nl 
SVGA color monitor, 
.28mm dot pitch 

■ Both L2MB and 1.44MB 
floppy drives 

■ MS-DOS 6, Tools, 

Windows & new Microsoft 
Mouse, plus choice of 
Lotus Windows application 


4865X-25 $2495 

Lease $90/month 

486SX-33 $2595 

Lease $94/month 

486DX-33 $2795 

Lease $101/month 

486DX2-50 $2895 

Lease SE105/month 

486DX2-66 $2995 

Lease 8108/month 

■ ZIF socket upgradability 
to ftmtmm OverDrive CPU 

■ 16MB high-speed RAM 

■ 528MB, 12ms local bus 
IDE liard drive w/2S6K 
cache 

■ Diamond Speed Star Pro 
Windows-accelerated VL 
local bus video with IMB 
RAM. 16.7 million colors. 

■ ZEOS 14" 1024 x 768 Nl 
SVGA color monitor, 
,28mm dot pitch 

■ Both 1.2MB and L44MB 
floppy drives 

■ MS-DOS 6, Tools, 

Windows & new Microsoft 
Mouse, plus choice of 
Lotus Windows application 


FAVORITE OPTIONS 

426MB to 528MB HDD UPGRADE $190 
256K SYSTEM CACHE ...... $98 

ADAPTEC 6360 SCSI 
CONTROLLER CHIP 

R>r on-board SCSI. Includes drivers..$49 


2400 bps V42 bis MODEM WITH 

9600 bps SEND/RECEIVE FAX, .. $99 

DIAMOND VIPER VIDEO CARD 

1 MR VRAM: $W9 2MB VRAM: $249 


15-INCH MONITOR UPGRADE 

SVGA non-interlaced, 1024 x 768. flat screen 


$95 


COMPLETE MULTIMEDIA PACKAGE 

MPC compliant, multi-session CD-ROM, 
16-bit/48KHz Cardinal Digital Sound Pro 16 
with Digital Signal Processor{Sandblaster 
and Adlib compatible), and stereo speakers .... 

Many other affordable upgrades and 
options available. Call for details! 


$395 


future needs and technological advances; therefore, 
we include such features as CPU upgradability to 
Intel’s Pentium OverDrive; a Zero Insertion Force 
(ZIF) CPU socket, Flash BIOS for easy upgrada¬ 
bility and a SCSI upgrade socket for adding SCSI 
without having to use a slot. We’ve even given you 
room to grow with eight expansion slots and six 
drive bays. 

Choose from one of our money-saving packages, 
or we’ll custom build a system to your specifications. 
Feature for feature, no one gives you more than 
ZEOS. At any price, anywhere. It is the biggest 
bang for your buck! 

Fax Orders: 612-633-1325, Government: 800-245-2449, TDD 
Orders: 800-228-5389, Outside U.S. and Canada: 612-633-6131. 
MasterCard. VISA, Am Exp, Discover, Z-Cardr COD and 
Leasing programs. Open 24 Hours a Day, 365 Days a Year! 


AWARD-WINNING SERVICE 

We’re the only company to 
win PC Magazine’s Readers’ 

Choice for Service & Reliability 
—for both desktops and 
notebooks— twice! 

TOLL-FREE SUPPORT, 

WARRANTIES & GUARANTEES. 

We’re here for you 24 hours a day, 365 days 
a year, and always a toll-free call away All 
ZEOS systems come with a One Year Limited 
Warranty, Express Parts Replacement Policy 
and a 30-Day Money-Back Guarantee. 

CALL NOW TOLL FREE 

800 - 554-5226 

24 HOURS A DAY 
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That’s it. Go Play. 


N ow, tape backup is easier than 

ever. Unpack Trakker and plug it 
into your computer's parallel 
printer port. That's it. No assembly, no 
installation, no problem, 

Trakker goes anywhere. It's light 
and compact, the ideal solution for 
backing up notebooks and laptops. And 
Trakker can back up unattended, so you 
can go anywhere, too. Trakker is 
available in two models. At $348, 


Trakker 120 (120 MB capacity, using 
data compression) is the price leader. 
And Trakker 250 (250 MB capacity 
using data compression) ls the fastest in 
its class at up to 8 MB/minute. Both 
give you QIC Industry Standard 
Recording Format, as well as Novell 1 " 
and LANtastic" certification. 

For a FREE 88-page catalog, 
please call 1-800-451-0897 
ext. 227 today. 


Trakker 
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Feature 


Get Your Kicks with Switched 56 



D ata communications can 
never be too fast or too 
cheap. This is especially 
true for demanding tasks 
such as internetwork communications, 
where vast amounts of data are ex¬ 
changed on a constant basis* Using 
even the fastest available modems for 
this task can be slower and more ex¬ 
pensive than you might like* 

PC users battling the spiral of file 
sizes and LAN traffic are becoming 
aware of a digital telephone data-trans- 
port service called Switched 56. Every 
local and long-distance telephone car¬ 
rier in ihe U.S. offers Switched 56 dig¬ 
ital service. It is a digital, dial-up data 
channel with speeds of 56 Kbps syn¬ 
chronous or 57.6 Kbps asynchronous. 

Although installation costs are high¬ 
er than for analog service, Switched 56 
usage charges are basically the same 
as for POTS (plain old telephone ser¬ 
vice), This means that you can save 
time and money with Switched 56 by 
shipping more data in much less time. 

At 9,6 Kbps, a modem takes 90 minutes 
to send a 5-MB tile. The same file at 
57.6 Kbps takes 15 minutes; assuming 
a long-distance call costs 25 cents per 
minute, you save S I 8.75 each time you 
transfer a 5-MB file at the faster rate. 

Even modems running at 24 Kbps and 
higher do not provide the speed and 
value of Switched 56. 

Needy Applications 

Switched 56 got a boost with the ad¬ 
vent of low-bandwidth videoconferencing. The digital service 
made it possible to send acceptable sound and pictures using 
only 112 Kbps, or two Switched 56 lines. As a result, every ma¬ 
jor videoconferencing manufacturer today has embedded Switched 
56 in its equipment. 

In publishing, Switched 56 is used to transport high-resolu¬ 
tion image files to and from editorial offices. And in medicine. 


Switched 56 has been tested as a way to send den¬ 
tal x-rays to health insurers for preapproval of pro- 
cedures or to consulting specialists for examina¬ 
tion. 

People who work at home with remote connec¬ 
tions to LANs—an increasing population—find 
that 9.6 Kbps can be painfully slow. As a result, 
some companies use Switched 56 to connect home 
machines to office LANs. 

Switched 56 is growing as a tool for LAN inter¬ 
networking. Until recendy, LAN routers were Linked 
by dedicated digital lines running at speeds of 56 
Kbps to full Tl, if traffic warranted, or by dial-up 
9,6-Kbps modems. But full-time leased lines are expensive, while 
the performance penalties of 9,6 Kbps drove organizations to 
dedicated digital lines even with light traffic. 

With Switched 56, LAN routers automatically dial remote lo¬ 
cations in response to requests for data from remote servers. To 
accomplish this, router and Switched 56 CSU/DSU (channel ser¬ 
vice unit/data service unit) vendors have standardized on V.25bis 


Switched 56 
offers a happy 
middle ground 
in price and 
performance for 
high-speed data 
communications 


DANIEL M. JOFFE 
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Feature 


TELECOMMUNICATIONS SERVICES COST COMPARISON 

Although it can cost significantly more in installation and monthly fees for a Switched 56 line 
than for a POTS line, per-minute connect charges are almost the same. This could save mon¬ 
ey considering the speed of Switched 56. The business daytime line rates shown here are 
quoted from Ameritech, Nynex T and Pacific Belt. Per-minute rates are based on AT&T in- 
terexchange rates. 



NEW YORK 

NY TO SF 

SAN FRANCISCO 

NY TO CHICAGO 

CHICAGO 

POTS 

Installation 

$270 


$155.75 


$165.50 

Monthly 

$23.11 


$11.85 


$13,35 

Per minute 


$0.25 


$0.23 


Switched 56 

Installation 

$532 


m 


$750 

Monthly 

$82.35 


$39,65 


$83 

Per minute 


$0,264 


$0,245 


Dedicated 56 Kbps 

Installation 


$1851,08 


$1976.61 


Digital 56 Kbps 

Monthly 


$1645.93 


$903,85 



* Fee waived for 24*fnon(h commilfnenl. 


as the synchronous dialing-command lan¬ 
guage. V.25bis is to the synchronous world 
what Hayes AT commands are to asyn¬ 
chronous users. With V,25bis capabilities, 
a router can dial anywhere using the same 
path over which synchronous data is trans¬ 
ferred. In the asynchronous world, PC 
users can turn to 57.6 Kbps asynchronous 
with AT-compafiblc dialing to speed their 
data transfers. And since many Switched 
56 CSU/DSUs provide a subset of the 
Hayes Standard AT command set, PC 
users do not need to change existing soft¬ 
ware. 

Speed on Demand 

Switched 56 is bandwidth when you need 
it. You only pay for the connection lime. 
Analog modems offer the same capability 
but not the speed of 56 Kbps, nor the 99 
percent error-free transmission accuracy 
guaranteed by the telephone company. The 
switched or usage-sensitive nature of the 
channel delivers powerful bandwidth-on- 
demand capability that opens up a new 
range of applications that dedicated chan¬ 
nels made cost prohibitive and analog al¬ 
ternatives made too slow. 

Just as a modem provides the data in¬ 
terface to a standard analog phone line, a 
CSU/DSU provides the data interface to 
a Switched 56 digital phone Line. Switched 
56 calls are dialed and handled in much 
the same way as regular telephone calls. 
Each Switched 56 line is assigned a tele¬ 
phone number that you can dial like any 
POTS line. The CSU/DSU automatically 
handles all telephone company mainte¬ 
nance requests and changes the digital line 
format to a format compatible with DTE 


(data terminal equipment). A CSU/DSU 
has a street price of about $ 1000—less 
than some V.Fast modems. You do, how¬ 
ever, need a CSU/DSU at each end of the 
connection. 

Switched 56 replaces the local analog 
access line with a local digital access line 
and extends digital capability to a home 
or business. The combination of Switched 
56 access lines and CSU/DSUs keeps the 
signal from your DTE in digital format 
from start to finish as it travels through 
the telephone company's digital network. 
In contrast, to transmit data using an ana¬ 
log modem, the modem converts your 
computer's digital signal to analog format, 
and then A/D converters residing in the 
central office reconvert the signal to digi¬ 
tal. The corresponding series of conver¬ 
sions and related signal degradations occur 
again at the central office and modems on 
the receiving end. 

Moreover, Switched 56 lines maintain 
independent transmit and receive paths, 
making the transmission faster and clean¬ 
er. In analog transmission, transmit and 
receive directions are combined onto the 
one pair of wires running between your 


home and the central office. The analog 
modem has to separate these directions, 
causing additional delays and potential for 
errors. 

Switched 56 offers true 57.6-Kbps asyn¬ 
chronous speed for PC-to-PC file trans¬ 
fers. “True 57.6 Kbps” means 1-MB file 
transfers in just under 3 minutes {assuming 
8 bits, no parity, 1 stop bit, and an effi¬ 
cient file transfer protocol). You can send 
even compressed files that fast. 

How do you transmit 57.6 Kbps over a 
56-Kbps line? Each asynchronous 57.6- 
Kbps character is burdened by 1 start bit 
and 1 stop bit. The meat of the character is 
the remaining 8 data bits. The Switched 
56 CSU/DSU transmits only these 8 data 
bits using a more efficient way to mark 
the beginning and end of groups of char¬ 
acters—flag patterns similar to HDLC 
{high-level data-link control). 

RBSes and services like CompuServe 
typically store large files in compressed 
format. Compression algorithms such as 
V.42bis, the CCTlT data compression stan¬ 
dard used on analog modems, do nothing 
to speed transfer of already-com pressed 
files. So a V32 modem with a DTE inter¬ 
face set to 57.6 Kbps can provide a maxi¬ 
mum throughput of only 960 characters 
per second. In contrast, real 57.6 Kbps 
provided by Switched 56 allows a maxi¬ 
mum throughput of 5760 cps, regardless of 
whether the file was compressed. 

PC-Com patible 

Some PCs cannot keep up w ith true 57.6- 
Kbps speed; it depends on the 1C that's 
being used for the asynchronous serial- 
port UART (universal asynchronous re- 
ceiver/transmitter) chip. PCs originally 
came with 8250 U ARTs and later changed 
to 16450 UARTs. Both chip families share 
the shortcoming of l -byte transmit and re¬ 
ceive buffers. 

With a single-byte buffer at 57,600 bps, 
the CPU must collect the next byte every 
174 microseconds or risk having it over¬ 
written. The “missing” byte would be de¬ 
tected by the communications program's 
file transfer protocol, and this would re¬ 
sult in multiple block retransmissions. 


COST-JUSTIFYING SWITCHED 56 

Based on installation, monthly, and per-minute fees, Switched 56 becomes more cost ef¬ 
fective than using a modem on a POTS line or a dedicated high-speed line. This table 
shows at which point, measured in megabytes of data transferred per month, Switched 
56 starts to save money 




MEGABYTES PER MONTH FOR 



9.6 - kbps modem 

14.4-KBPS MODEM 

DEDICATED 56 KBPS 

New York to Chicago 

37.85 

63,6 

1064 

New York to San Francisco 

23,47 

39.42 

1924 
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SINCE OUR UPS COSTS LESS, 
LET'S FORGET ABOUT PRICE 
FOR A MINUTE...MAN 



Best 

SPS650B 


Omni 750 


Simuloted 

Sinewave 


YES 

2-LED's 


BECAUSE WHEN THE 
POWER DIPS, ITS 
NOT WHAT YOU PAID 
FOR YOUR UPS 
THAVS IMPORTANT, 
ITS WHAT IT DOES 


rating, extensive status 
indicators and a Test button so 
that you can confirm 
that the UPS is doing its 
job. A Site Wiring Fault 
Indicator is included to 
let you know if there is 
a problem with ^ 

grounding or other on¬ 
site electrical wiring 
problems that could be 
catastrophic. I 

The Alliance A750 is i 1^ 
compatible with 
MINUTEMAN's 
LanMaster unattended 
shutdown software for 
all operating systems to 
further protect your net- ] -Qj 
work, even when you're | 
not there. j 

If all UPSs were priced 
the same, the choice 
would be easy based H if 
only on features. But |B^ 
when 


SO LET'S TALK ABOUT 
FEATURES... 


The MINUTEMAN ALLIANCE 
A7S0 keeps your network 
safe from brownouts, the most 
common power problem. Our 
line-interactive technology 
continuously monitors and 
provides an automatic boost 
whenever power dips. This 
important feature prevents 
frequent battery usage, saving 
the battery for more severe 
power problems. 

Other important features 
that make the MINUTEMAN 
A750 stand out are a 750 VA 


Simulated 

Sinewave 


you compare 

prices, the choice becomes even 
more obvious. 

We don't believe you'll pay 
38% more for a product that 
gives you less. Call our POWER 
HOTLINE now and find out how 
to get more UPS for less. 


Product and company names mentioned herein may he 

Iradflmarks or registered trademorta or their respective companies 


NetVfore 
Ttttod and 
Approved 
















Feature 


Hie Switched 56 Connection 


Video 

teleconferencing 





Bridge or 
router 


Video 

teleconferencing 


Switched 5G connections can serve most applications that demand high-speed communications; 
videoconferencing, network interconnectivity, or mainframe links. Each end of (he connection must 
have a CSU/DSU and perhaps a bridge or router . 


dramatically reducing throughput. 

The 16550 UART with its 16-byte re¬ 
ceive and transmit buffers solves this prob¬ 
lem, With a 16-byte buffer, the CPU now 
has 16 times as long, or 2.77 milliseconds, 
between reads of the receive buffer. This 
affords sufficient time for the CPU to re¬ 
spond and service longer interrupts from 
drives or lumbering code. Even so, Win¬ 
dows-—particularly disk caching under 
Windows—generates interrupts so long 
that even the 16-byte buffer of the 16550 
may not be enough. To handle this, some 
companies have built communications 
boards with larger buffers. 

There are a few ways to find out if your 
PC has buffered (16550-based) or non- 
buffered (8250- or 16450-based) asyn¬ 
chronous serial ports. The most direct way 
may be to just look under the hood. Alter¬ 
natively * you can download one of the 
UART identification programs available 
on most BBSes. These programs tell you 
the quantity and type of serial ports in your 
PC. If your computer has a buffered asyn¬ 
chronous serial port, then you need only 
make sure that your software knows how 
to take advantage of the buffer. 

Once you believe youTe ready, you can 
nin a final verification test by transferring 
a few large files between PCs using a null- 
modem cable. Most communications pro¬ 


grams give file transfer statistics showing 
retransmissions and average throughput. 
This data will tell you whether you're mak¬ 
ing the most of your 5760-cps potential. 

In some extreme cases, you may find 
that even with a buffered UART and ap¬ 
propriate software, there are still some 
block retransmissions, caused by an over¬ 
written input buffer while the PC services 
a long interrupt. Possible remedies for this 
include using a serial port with an even 
longer buffer (make sure the software can 
take advantage of it—there is no de facto 
standard for such a card) or pacing the 
transmitter slightly (i,e., increasing the in- 
tercharacter liming). 

A more expensive alternative ($600 ver¬ 
sus $60) to standard 57,6-Kbps asynchro¬ 
nous serial ports comes in the form of syn¬ 
chronous 56-Kbps serial communications 
boards with large built-in buffers and sep¬ 
arate processors. These cards off-load the 
communications task from your main CPU 
and typically provide an error-corrected 
HDLC data link. However, they are not 
that commonly used today, they have pro¬ 
prietary interfaces, and they usually must 
be interfaced to custom software. You 
would probably use this arrangement only 
if you were connecting to a mainframe in 
a corporate synchronous network. 

Large corporations often have T1 (mul¬ 


tiplexed digital) lines. This offers the pos¬ 
sibility of further Switched 56 savings 
through bypassing the local telephone 
company, A heavy calling volume can be 
a factor in justifying this kind of arrange¬ 
ment, To determine whether your calling 
volume is high enough, calculate the cross¬ 
over point in number of minutes by divid¬ 
ing the allocated monthly cost of the ded¬ 
icated access channel by 5 cents, which is 
the per-minute rate the telephone company 
charges for providing access to long-dis¬ 
tance carriers. 

Hooking Up 

There are two ways to make a local digital 
connection to a central office. The more 
common is known as 4-wire . This uses in¬ 
dependent pairs of wires for data trans¬ 
mission and reception. A slightly less com¬ 
mon arrangement is known as 2-wire, or 
Datapath, This uses one pair of wires and 
time-compression multiplexing to provide 
both directions of transmission on a single 
pair of wires. In time-compression multi¬ 
plexing, the use of the single pair of wires 
is reversed every millisecond. For the first 
millisecond data is outgoing, and for the 
second millisecond the data is incoming. 
Which arrangement you use depends on 
which type your local telephone company 
offers. 

Each telephone company calls its 
Switched 56 service by a different name, 
and a local telephone business office may 
not be familiar with digital services. This 
is why you should request a guide to ser¬ 
vices in your area. You can download such 
a listing of services, tariffs, and customer 
contacts from various BBSes and from 
BIX. [Editors note: For details on con¬ 
necting to BIX, see page 5.J 

Installation costs vary widely: In Cali¬ 
fornia, Pacific Bell waives the installation 
charge if you keep a line for two years; in 
New England, the cost averages around 
$300. Usage charges are basically the same 
as for regular telephone lines. Monthly re¬ 
curring charges are comparable to POTS 
business-line charges, ranging from $10 
to $90 per month, 

ISDN-Compatible 

ISDN is essentially two 56-Kbps (some¬ 
times 64-Kbps) data channels carried over 
a 2-wire technology called 2BIQ, which is 
incompatible with the 2-wire Datapath 
technology mentioned earlier. On top of 
this is a separate 16-Kbps channel for call 
control or X,25 packet data. 

Switched 56 is compatible with ISDN 
BRI (Basic Rate Interface). This compat¬ 
ibility is important for companies with 
global networks, since Switched 56 is not 


60 BYTE NOVEMBER 1993 





































CorelDRAW! - BIRDS.COR 


Booth L 2858 


ViewSonic continues its advancement into the future with thcpriwbi 1 - 
ful and full-featured ViewSonic 21. This flat square 21" monitor offers 
a picture-perfect image with unsurpassed clarity and brightness. 

Designed tor the discriminating user, the ViewSonic 21 offers some 
incredible features including an ultra-fine 0.26mm dot pitch, resolu¬ 
tion up to 1,600 x 1,280 non-interlaced and a maximum refresh rate 
of 152Hz, It also has a double dynamic focus gun which provides a 
crisp focus even in the comers. 

ViewSonic has added the ARAG" coaling to reduce annoying screen 
glare and ViewMatch ", a color control system that tunes colors to 
closely match printer output. Its two page display makes this monitor 
the perfect choice for all windows, >1) graphics and CAD/GAM 
applications. 


ATT of this for a suggested list of only $2,399? Unbelievable, but true. 
ViewSonic has indeed come up with another incredible monitor. In 
fad m Business ranked ViewSonic as the "first place" monitor com¬ 
pany (Products and Business Features) in a survey of high resolution 
monitor companies. 


The ViewSonic 21 meets MPR-II certifications for low radiation and is 
backed by a three year limited warranty*. Cull 800-888-8583 or 
visit your dealer today for infonnation on the full Line of ViewSonic 
monitors. 

! ft 

Welcome to the New Generation. 
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ViewSonic 1" View Auntie I " 

July 1993 June 1993 
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PRICES HRRD TO MEET - Filled 


Images in Your Computer 

FROM VIDEO OR FULL PAGE SCANNERS. BOOST YOUR PRODUCTIVITY IN 
DESKTOP PUBLISHING AND MUL TIMED/A APPUCA TiONS. 

ColorSnap PC Pro 

Best Quality, real 1 

* 640 x 480. Max video resolution 

* Video-For*Windows compatible 

* Digitize movies at 15/30 frames per second 

ColorSnap PC Pro*..$699.00 

Artfscan-Full Page Color 

HHBHMIIH * 1 7 mil lion color flatbed 

scanners with true hardware 
resolution and Twain univer- 

]* TopMedia Ratings 
- , - ;jyyisi » FREE Image Processing 
Software 

AS6G00 (600 x 600 dpi)..799.00 

AS8000 (800 x 800 dpi).999.00 

AS12000 (1200 x 1200 dpi).1499.00 

Slide Scan Kit.....545.00/685.00 

Recognita OCR Software*...*.call 

LifeView Victor 

* Best Genlock, overlay graphics 

* TV Tuner combination with Video Authoring and 
Image Manipulation software. 

Ltfeview victor and LifeVtew Tuner..,.349,00 

LifeYiew Encoder „ , ~IJ 

■ Record your computer presents• v-'*" 
tions to VCR or displayon TV. 

• Flicker-Free, NTSC/PAL in one 
unit. 800 x 600 resolution 

249.00 


5 U PA-100 Personal Archiver 

goo dpi, 256 gray-scale levels 
y ■ FREE 10-page automatic 
document feeder 

♦ FREE Image Processing Software, Archiving 
database, Recognita OCR software $699.00 

Computer 14250 NW Science Park Drive - Portland, OR 97229 

Friends, Inc. To Order 1-800-547-3303 Tel (503) 626-2291 Fax (503) 


Feature 


available in Europe and elsewhere but 
ISDN probably is. Where ihe ISDN ser¬ 
vice is not available, S witched 56 can step 
up to build large regional or national net¬ 
works. 

Among the problems that have delayed 
ISDN’s deployment has been the cost of 
converting central office and interoffice 
facilities. Upgrading even existing digital 
switches to ISDN can cost from $500,000 
to $1 million per switch. With this cost 
structure, some telephone companies have 
been reluctant to convert a central office 
without a guarantee of hundreds of sub¬ 
scribers on the day the conversion is com¬ 
plete. As a result, until recently, most tele¬ 
phone companies offered only a Centrex 
ISDN tariff. (Centrex is a multiline ser¬ 
vice w here a portion of a central office 


Upgrading digital 
switches to ISDN 
can cost $500,000 
to $1 million per 
switch. 


switch provides PBX-like functionality to 
a business.) The majority of telephone 
companies still don't have single-line 
ISDN BRJ tariffs in place, although most 
are planning for them by the end of 1993. 

There is no existing standard for asyn¬ 
chronous 5 7*6-Kbps communication be¬ 
tween Switched 56 CSU/DSUs, or be¬ 
tween Switched 56 CSU/DSUs and ISDN 
BRI equipment. Some CSU/DSU manu¬ 
facturers base their 57.6-Kbps asynchro¬ 
nous format on a commonly available 
Motorola DS1 (Data Set Interface) that 
changes the asynchronous 57,6 Kbps to 
and from a synchronous 56-Kbps format 
with HDLCdike frames* This HDLC is 
available to the industry as a protocol de¬ 
veloped by the ISO. 

Even as ISDN deployment continues, 
there will be places where there is no eco¬ 
nomic justification for upgrading the cen¬ 
tral office* In these places, Switched 56 
will remain the only way to provide high¬ 
speed digital bandwidth on demand. ■ 


Daniel M. Jaffe r,\ the director of network access 
equipment at Integrated. Network Corp. \Britide¬ 
water, NJ). You cm reach him on BIX c/o ”edi¬ 
tors* n 
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Power Packed Upgrades. 


POWER SUPPLIES 

1 

SOLID-STEEL CASES 

■ 

CPU COOLER 


“The premier power-supply maker 

John Dvorak, PC Magazine, March 30,1993 

“The only company to go to for a power supply” 

Jerry Poumefle, Byte, April 1993 

STANDARD UNITS 

These UL/CSA approved, fully tested power 
supplies are the best basic units available. 


STANDARD 205 SLIM.... $89 

STANDARD 220 DESK/TOWER $89 


ULTRA-QUIET UNITS 

Unrattle your nerves with 
a Silencer power supply, 
recognized since 1986 as 
the industry's quietest 
They’re cooled by custom, 
high-efficienry fens that 
are virtually inaudible! 

A must for home office or 'multimedia applications. 


SILENCER 205 SUM .. $119 

SILENCER 220 DESK/TOWER..$129 

SILENCER 270 DESK/TOYVER.* $179 

HIGH-PERFORMANCE UNITS 

BABY DESK 


Upgrade your computer with one of our premium 
Turbo-Cool power supplies—the choice of PC 
professionals. You’ll get 50% -100% more power, 
built-in line conditioning, super-tight regulation, 
ultra-clean output, a high-capacity ThermaSense 
variable-speed fen (300W models), UL/CSA/TUV 
approvals, and a no-hassle 2-year warranty! Ideal 
for high-end workstations and network file servers. 

TURBO-COOL 300 SLIM/BABY. $169 

TURBO-COOL 300 DESK/TOWER ... $189 
TURBO-COOL 450 DESK/TOWER ... $349 



Give your computer a professional, high-tech look 
with one of our premium-quality, .American-made 
all-steel cases. They're rigid—unlike light-weight 
imports—so motherboards, cards, and drives are 
always properly aligned and grounded. And, with 
up to 18 drive bays, they offer real expandability’! 
Ideal for commercial and industrial applications. 

CASE SPECIFICATIONS 



Desktop 

Tower 

Monster 

Exposed Drive Bay's: 

' 3 

6 

13 

Total Drive Bays: 

5 

8 

18 

Motherboard Capacity; 

I 

1 

2 

Power Supply Capacity; 

1 

I 

2 

Cooling Fan Capacity: 

2 

3 

6 

Filtered Air Inlet: 

Yes 

Yes 

Yes 

Lockable Front Door: 

Yes 

No 

Yes 

Professional Controls: 

Yes 

Yes 

Yes 

Ail-Steel Construction: 

Yes 

Yes 

Yes 

Beige or Black Finish: 

Yes 

Yes 

Yes 

Meets FCC-B Specs: 

Yes 

Yes 

Yes 

Made in USA: 

Yes 

Yes 

Yes 

SOLID-STEEL DESKTOP CASE. 

.... $295 


SOLID-STEEL TOWER CASE. $395 

SOLID-STEEL MONSTER CASE. $895 



It’s a fact. 486 chips run hot, often exceeding 185°F! 
Now, you can cool your 486 to a safe 85°-95°F with 
our popular CPU-Cool. It prevents random system 
errors and other heat-related problems. Consists of 
a mini-fan embedded in a sculptured heat sink that 
easily mounts on the CPU. Powered by a spare 
drive connector. Effective, inexpensive insurance! 

■ cook CPU 70° - 100T 

■ prevents system errors 

■ adds years to CPU life 

■ thinner, quieter, and 
better-built than cheap 
imported imitations. 

■ safe, simple installation 

CPU-COOL..... $29 


REDUNDANT POWER 


Eliminate the risk of network downtime or data loss 
due to power supply failure with the TwinPower 900 
redundant power system. It delivers high-capacity, 
fault-tolerant power to your entire network server. 
Consists of two Turbo-Cool 450 power supplies 
in parallel, utilizing a special power-management 
interface module. A must for mission critical LANs, 

■ 900 watts peak power 

■ 100X more reliable 
than a single-unit 

■ load-sharing design 

■ hot-swap capability' 

■ allows dual UPSs 

■ monster-case compatible 

TWIN-POWER 900..... $995 


noise Levels (diu 



QHDlWiHY SILENCE*, 
HJWEK SUPPLY f GWEH SUPPL* 




CPU TEMP f'F) 



WITHOUT WITH 

CPU’CflOt CPLMJDQL 



pb pc wee a eeeime, me. 

5995 Avenida Encinas, Carlsbad, CA 92008 • (619) 931-5700 • (800) 722-6555 • Fax (619) 931-6988 

Most orders shipped same day. We accept Visa, MC, COD, or PO on approved credit. Turbo-Cool, TwinPower and CPU-Cool models guaranteed for 2 years. All ocher products guaranteed for 1 year, 
Hours: 7 a.m. - 5 p.m, (FT) Mon. - Fd Silencer, Turbo-Cool, ThermaSense, TwinPower, and CPU-Cool are trademarks or registered trademarks of PC Power & Cooling, Inc, ©1993 PC Power & Cooling Inc. 
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BUSINESSES ARE USING 
MICROSOFT ACCESS 
TO TRACK WORMS, 
MOVE PEOPLE, 

AND MAKE WISHES 
COME TRUE. 

HOW WILL YOU USE IT? 


$149 

90-DAV 

GUARANTEE 


You may have heard 
that the introduction of 
the Microsoft Access* 
database management 
system was incredibly 
successful. In fact, 
weVe now shipped over a million copies. 
What you may not know is that this 
relational database for the WindowsTM 
operating system is being used worldwide 
in a number of imaginative ways. Once 
you hear these success stories, you’ll want 
to create one of your own. 


Now everyone can get access to data. 

The Commercial Office Supply Division 
at 3M« is always on the lookout for new 
product ideas. After all, the next Post-it™ 
note could be right around the corner. 

But until recently, they were missing a 
way to organize all of the product wishes” 
floating around their department into a 
format everyone in the group could easily 
share and use. 


“Our information was in a variety 
of locations: filing cabinets, notebooks, 
peoples heads,” recalls Bob Wolf, 3M 
Product Development Engineer. “The 
business problem we had was not being 
able to access our information effectively.” 
They chose Microsoft Access to build 
their database of ideas, maintain mailing 
lists, generate surveys, and more. “It saves 
time in training, in building the databases, 
and it saves time in accessing the informa¬ 
tion.” Which leaves more time to con¬ 
centrate on turning wishes into the 
products people want 

Managing data and reporting are easier. 

Scott Emmons, Professor of Molecular 
Genetics at Albert Einstein College of 
Medicine, spends a lot of time with 
worms. Thousands of them. As a basic 
research tool, nematode worms are a 
valuable part of learning how DNA forms 
the blueprint for life. For Scott, managing 
the variety of data associated with each 
different mutant worm strain—and 
being able to generate reports on his 
research quickly—is critical to keeping 
his lab running smoothly. He turned to 
Microsoft Access. 

“A major part of the way I’m using 
Microsoft Access is the reports that I 
generate,” says Scott “I can sort the data 
a number of ways, and the ease of use 
means I can quickly scan these reports 
to locate a particular strain.” And that 
means a lot less strain on Scott 

The uses are endless. 

Intercity Transit in Olympia, Washington, 
recently moved from Paradox® because 
of the superior reporting capabilities in 
Microsoft Access, and its interoperability 
with other Microsoft applications. “To 
go with our suite of Microsoft® Office 
products, we felt it was the best choice 
for us,” explains Richard Madrid, 

Intercity Transit MIS Specialist 

Today, Intercity Transit relies on 
Microsoft Access to keep them run¬ 
ning—literally. By using it to maintain 


and generate timetables for bus riders 
and drivers, they Ve all but eliminated 
scheduling errors, and saved countless 
hours of proofing and information- 
transfer time. Plus, they can track rider- 
ship by customer segment and keep tabs 
on the productivity of every route. Now 
they plan to use Microsoft Access to 
help grow their rideshare program. 

“Microsoft Access has given us a lot 
of capabilities, not just report writing, 
but access to the data, and configuring 
it the way we need it for reporting and 
tracking,” notes Richard. “Plus it’s easy, 
so people are happy.” And that’s bound 
to keep Intercity Transit headed in the 
right direction. 

Now everyone in your organization 
can work smarter—if they work with 
Microsoft Access. If you use another 
database or any Microsoft Office 
program, you can take advantage of 
our special $149** offer today, which 
includes a 90-day money-back guaran¬ 
tee. Then you can create your own 
success story. When you do, we’d love 
to hear it—simply write to: Microsoft 
Access Product Manager, One Microsoft 
Way, Redmond, WA 98052. 

For the name of your local reseller, 
or to order by phone, 
call (800) 894-6636, Dept. KS7. 



Microsoft 


‘Special offer for users of competitive database products and Microsoft Office. 

•‘Plus freight and applicable sales tax when ordering direct from Microsoft Reseller prices may vary. Offer expires January 3L, 1994, and is good only in the 50 United States. ©1995 Microsoft Corporation. All rights reserved. In 
the 50 United States, call <800) 894-6636. For information only: In Canada, call (800) 563-9048; outside the 50 United States and Canada, call your local subsidiary or (206} 936-8661. Microsoft and Microsoft Access ate registered 
trademarks and Windows and the Windows !o&> arc trademarks of Microsoft Corporation. 




Why do they 
call it a dongle? 



H e wasn't famous. He 
didn't drive a fancy car, 
but dressed in his favorite 
Comdex T-shirt and faded 
blue jeans, he set out to 
change the course of the 
computer software industry. 
Quite a task for a lonely 
software developer. 

Sitting in front of his 

^computer, 
drinking 
pots of 
t! coffee 
and 

smoking 
‘cartons of 
’ cigarettes, 
he'd write pages 



of code. 

It took time. Years in fact. 
But he did it. He wrote the 
most powerful computer 
program in the world. Now 
came the hard part. Selling it. 


The Most Powerful 
Program in the World 

Determined to make those 
long years pay off, he called 
on every distributor, VAR and 
dealer in the world. He drove 
from Beantown to San Diego. 
Flew from Dublin to Borneo. 
Everyone loved the program. 

So he sold a few. Only 
a few. 

Back in Boston he 
waited. After a long year 



with only 13 orders he set 
out to see what happened. 

As he drove across the 

country and 
flew around 
the world he 
discovered everyone 
knew about his program. 
Everyone had it too. 

The Global Marketplace 

From Paris to Prague, his 
program was everywhere in 
Europe. When he got off the 
plane in Hong Kong he found 
his program stacked to the 
ceiling in every computer 
store. Amazed in disbelief, 
he bought a hundred cartons 
of cigarettes and a hundred 
pounds of Indonesian 
coffee and flew 
back to Boston. 

Beaten, battered 
and bruised he went 
back to the drawing 
board. This time he 
would really 
change the face of 
the software industry. 

He would develop a 
device that would prevent 
unauthorized distribution of 
software programs. 

Call It What You Uke 

He developed a hardware 
key. His peers applauded his 
efforts. Finally, a solid solution 
for revenue protection. 


But he didn't know what 
to call it. He of naming it after 
an exotic place he visited in 
his travels. Madagascar was a 
bit too long, though. 

"Name it after you, 

Don!', urged his peers. 

So he did. Soon 
everyone was calling 
the key a dongle, 
after Don Gall— * 

the lonely software!* 
developer who did 
what he had to do. 



You've Come 
A Long Way, Baby 

Today, dongles are different. 
Fact is, they've come a long 
way. Leading the industry 
with security solutions. 
Rainbow 
Technologies has 
% changed the face of 
hardware keys. They 
work with multiple 
* applications, are 
programmable and 
network versions control 
concurrent usage. And 
they're always transparent to 
the end-user. 


Sentinel Family 
Irom Rainbow 


Truth is, more and more 
developers are using keys. 
And the Sentinel Family is 
the most widely used in the 
world. In fact, over 6,000 





developers use Sentinel from 
Rainbow. Why? They are 
simply the most effective, 
reliable and easy to implement 
keys on the market. 

Learn more about securing 
“ 1 your software 
i and how keys 
■nr provide developers 
W with extra value. 

! Call for a free copy 
k> of "The Sentinel 
& Guide to Securing 
Software." And see 
just how easy it is to 
install a hardware 
key into your 
application in 
just minutes. Try 
it with our low 
cost Sentinel 
Evaluation Kit. 

Order one for your 
DOS, OS/2, Windows, 
Macintosh or UNIX based 
application. 

And remember, when you 
need a dongle, you need 
Sentinel—the only dongle 
Don Gall would use. 



For your free guide 
to securing software, call 
your local officeor 
distributor listed below. 


iEmina 


Securing the future of software 


Some call it a dongle. Those who know, call it Sentinel. 

Circle 127 on Inquiry Card (RESELLERS: 128). 


RAINBOW LTD./U.K. 44 932 570066 ■ RAINBOW MICROPHAR/FRANCE 33 I 47 38 21 21 ■ RAINBOW GmbH/GERMANY 49 89 32 17 98 00 ■ PACIFIC RIM/USA 714/454-2100 

Worldwide distributors: ARGENTINA: Agri-Aid. S.A. 54 I 46 8.364 • AUSTRALIA: Fagan Microprocessor Systems 61 3 699 9899 • BENELUX: Introcom Security Key 31 74 430 105 
BRAZIL: Mips Sistemas Ltda. 55 21 507 1839 • BULGARIA: KS1METRO 3592 79 14 78 • CHILE: ChilcSoft Lrda. 56 2 639 8892 • COLOMBIA: Construdata 57 1 610 8549 
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In Good Electronic Form 



BEN SMITH AND 
HOWARD EGLOWSTEIN 


T ruth be told, there is no such 
thing as the paperless office. 
Today’s offices wouldn’t 
function without forms— 
contracts, supply requisitions, purchase 
orders. And it’s not enough to fill out 
the forms; somebody has to process 
them. Even small companies often have 
employees whose only job is to handle 
insurance and tax forms. 

For Cigna Insurance, the move from 
paper to electronic forms not only sped 
up the processing but also saved mil¬ 
lions of dollars in printing costs, storage, 
shipping and postage, and waste remov¬ 
al. And it paved the way for even great¬ 
er productive use of Cigna’s huge net¬ 
work. For a relatively small company 
like Trace Technologies (a San Jose, 
CA, maker of magnetic-media dupli¬ 
cating equipment), the motivation was 
compliance with IS09000 (a specifi¬ 
cation for business organizations), but 
again the immediate returns have been 
increased productivity. 










A large insurance 
company and a small 
manufacturing firm save 
time and money with 
electronic forms 


Moving Mountains 

Cigna Insurance is an international 
company whose services have depend¬ 
ed solely on moving information, but a 
major operating expense has been the 
mountains of paper that hold that in¬ 
formation. By reducing the amount of 
paper without reducing the informa¬ 
tion flow, the company stands to save a considerable amount. 

Cigna’s corporate headquarters employs over 5000 workers 
in a Philadelphia skyscraper. But the company has over 500 of¬ 
fices spread over several continents, with a total of more than 
45,000 employees. 

That’s the scale of the company; the scale of the paperwork is 
even greater. Internally, Cigna uses more than 300 different 
forms. Externally, with its agents and corporate clients, it dis¬ 
tributes over 35,000 different forms. This represents tens of mil¬ 
lions of sheets of paper a year: warehouses of blank forms and of 


forms that have been filled out and filed. 

When any of these forms become obsolete, 
all the unused copies are discarded and new 
forms are printed and distributed. This may 
be good business for the paper industry and 
printing companies, but it costs Cigna mil¬ 
lions of dollars a year. Just moving the paper 
forms to an electronic format would prevent 
tremendous waste and reduce the expenses of 
warehousing and distributing the paper forms. 
But blank forms are only part of the expense. If Cigna could 
also reduce the filled-out forms to electronic format, it would 
realize tremendous savings from not having to file and archive the 
paper. As a bonus, the company would retain the information in 
the format needed to process it as computer data; normally, a 
data-processing center rekeys the data from stacks of paper forms. 

Big Changes in Three Stages 

The project to automate forms at Cigna is an important case to 
study, not only because of the scale of the company’s paperwork 
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A Three-Phase Approach to Electronic Forms 


First phase 

(automate form fill and print) 


Deploy top 10-20 corporate 
forms via Cigna*Unk, 



mail dl si rlbvtron of copy(ies) 

BENEFITS 

■ Ellmlnaios preprinted forms {Inventory/ 
dislrltuillorw'obsolese&oee/copyingl 

* Forms aluaya available 
'Improves productivttyfocciiracy at dels 

* Provide* meoy InWIIgerrt function* 
(Held veilctotkin, a utomaJic totaling, etc.) 


Second phase 
{automate, fill, and E-mail) 


Electronic forms may be senl 
via E-mail directly from filler 
software to their destination. 



BENEFITS 

* Dramatically Improves E-mail 
distributor ol IwmsMota 

-Providesforsddllkmal (E-mail) 
distribution following subsequent 
processing 

'Reduces need to prlnUdislrlbute and 
rnlnin hard copy 


Third phase 

(reengineeriautomate the process) 


Eliminate the need for printing 
or viewing by sending a nd/or 
processing the data directly to 
database applications. 



Host 


T 


BENEFITS 

■ Eliminates used tor printlngMewtng/ 
editing by subsequent processing units 

■ Provides for ulltmalo productivity gains 
associated vritb information processing 

■ Elecironlc-sJgnature (authorization) 
capabilities 


The three phases of Cigna's electronic-forms ad op lion. The first phase moves JO to 20 forms onto 
PCs, where users fill them out f print them, and mail them via traditional mail. The second phase 
incorporates forms routing via E-mail. The final phase ties in a data-processing component with 
electronic signatures and direct transfer of data to database applications. 


and processing, but also because the com¬ 
pany decided to take the project all the 
way, eliminating almost all paper handling. 
Cigna planned the changes in three stages: 

L Automate the Filling out and printing of 
forms. 

2. Automate the transfer of Lhe forms by 
using E-mail, 

3. Tie the forms processing directly into 
data processing. 

Cigna had lo implement each stage care¬ 
fully so that the new process would not 
interrupt the operations that were already 
in place. First, the company selected a sub¬ 
set of 10 corporate (in-house) forms to be 
“electronified ” Of that set, one form, the 
internal purchase-request form, was chosen 
as the test of the technology. 

This farm had all Lhe complexities in¬ 
herent in the other hundreds of forms. In 
particular, its approval path required both 
electronic-signature verification and elec¬ 
tronic-forms routing. This one pilot project 
takes the original request from the Cigna 
employee all the way through the approval 
process, even to the point of issuing the 
order to the vendor. 

Two groups brought these plans to fru¬ 
ition: the forms management group, head¬ 


ed by Paul FeiTand, and the networking/ 
systems product-delivery group, repre¬ 
sented by Mark Onhner. The entire project 
was inspired by Ray Caron, the chief in¬ 
formation officer, who started the search 
for the technology eight years ago. 

The Essential link 

Before Cigna implemented electronic- 
forms routing, it had to establish a solid 
infrastructure on which to build. Mark 
Orthner and others of Cigna's systems di¬ 
vision (now more than 4000 strong) de¬ 
veloped Cigna-Link, a huge enterprise net¬ 
work and E-mail system. 

Cigna-Link consists of more than 500 
separate IBM Token Ring networks loaded 
with 386 (or better) PCs. Each office main¬ 
tains a Token Ring network, For instance, 
the Philadelphia office ties its 5000 PCs 
together, along wilh 76 file servers, on a 
16- Mbps Token Ring network. The To¬ 
ken Ring networks talk to IBM main¬ 
frames connected with an IBM SNA (Sys¬ 
tems Network Architecture) network over 
T1 - and T3-grade leased phone lines. The 
mainframes had been the data-processmg 
core of Cigna's operations back when IBM 
3270 terminals sat on everyone's desk, 

Cigna-Link gives everyone in the orga¬ 
nization a smooth, seamless link to the 


system's E-mail and file storage. Cigna- 
Link workstations are also highly stan¬ 
dardized, We saw a variety of hardware 
vendors represented in the Philadelphia 
office, but the software is essentially the 
same on all 25,1)00 machines: Microsoft 
Mail 3, WordPerfect 5.x, assorted com¬ 
patible versions of Lotus 1-2-3, and IBM 
LAN Server client software. Some ma¬ 
chines run Microsoft Windows; some are 
still running DOS. 

Orthner is quick to point out that Cigna- 
Link's most significant attribute is not 
its topology, but the fact that there is only 
one LAN network operating system (LAN 
Server 3 from IBM) and one E-mail sys¬ 
tem (Microsoft Mail 3) throughout the en¬ 
tire enterprise, Cigna's current electron¬ 
ic-forms distribution system would be 
impossible without this standardized, ma¬ 
ture infrastructure. The painful process of 
bringing an entire corporation under a sin¬ 
gle set of standards was somewhat allevi¬ 
ated because the standards were in place 
before a PC-LAN anarchy developed. One 
of Orthner's suggestions (see ‘Tips from 
the Experts’' on page 76) is that you put 
the network in place, get your E-mail run¬ 
ning reliably, and make sure everything is 
working before you attempt an electronic- 
forms solution. 

Eight Years of Electronic Forms 

Eight years ago, Cigna adopted a main¬ 
frame-based forms design product. With it, 
sales agents could customize the neces¬ 
sary forms to conform to their clients' re¬ 
quirements. The forms design program ap¬ 
plied a set of preprogrammed rules to the 
profile of Lhe company (he,, its size, the 
kind of business, and so on) and created a 
contract form w ith all the right clauses and 
paragraphs for the customer. In addition, it 
automatically generated additional forms 
or contracts that might be applicable, 

Cigna's next step was to adopt form- 
]11Iing/data-eniry software so thui sales 
agents could fill in forms at a computer. To 
help make electronic forms more accept¬ 
able, the electronic form looked, on-screen, 
just like the paper version. However, the 
data-entry fields incorporated some error 
checking. The completed form could be 
printed out or even sent directly to Cigna’s 
database system. Cigna started working 
with form-filling products in 1987, but 
these early versions of forms software did 
not have all the capabilities Cigna needed. 

In 1991, Cigna began an internal pilot 
program with 120 forms. This system pro¬ 
duces health-care paperwork for large cor¬ 
porate customers. With this project, the 
electronic forms and design team learned 
that the electronic form does not need to 
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“The Developers Toolkit for OS/2,” “Multimedia Presenta¬ 
tion Manager/2 Toolkit ” and “Pen for OS/2 
Toolkit,” Plus, you also get pre-release 
versions of many IBM products, operating sys¬ 
tems, internal development tools, product demos, 
bit maps—you name it 

But wait, there’s more. You also receive 


The Developer Connection News, our newsletter filled with 
information about the latest OS/2 developments, new products, 
a Q&A column and much more. Plus, you get access to the Developer 
Connection forum on CompuServe”* where you can talk directly to 
the experts. 

And here’s music to your ears: Buy a years subscription to The 
Developer Connection for OS/2 
before November 30,1993 and pay 
only $149—a savings of $50 off the 
regular rate. Call 1 800 6DEVCON 
today, and start producing some 
hits of your own. 


Buy a years subscription to The 

hits. 


Operate at a higher level! 


They’re all here. All the loola, tips and techniques you need 
to send your OS/2® development rocketing up ihe charts. 
Brought to you by the original artists: I BIVPs own OS/2 develop¬ 
ment team 

Join The Developer Connection for OS/2* 
and you’ll receive the most timely and extensive 
information available to the OS/2 community. 
Four times a year, you’ll get a CD packed with the 
latesfproductivity tools, utilities and sample programs 
from IBM and others. A powerful browser and 
user interlace let you locate any topic instantly in our com¬ 
prehensive technical library. 

Each CD includes the latest releases of smashes like 




"CompuServe membershrp is required IBM and OS/2 are registered trademartts and The Developer Connection for OS/2 
and "Operate at a higher levek" am trademarks of International Business Machines Corporation, CompuServe la a 
trademark of CompuServe Iricorporated ©1993 IBM Carp. 
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look identical to the paper form. It’s nice to 
have the screen presentation look like the 
paper form it replaces, but it’s not always 
necessary, and sometimes it’s not desir¬ 
able. Instead of letting the forms software 
dictate the form’s appearance or simply 
mimicking the paper form onto the screen, 
the forms automation group goes through 
a process engineering step: When the group 
puts a form together, it determines how a 
department plans to use the form and ana¬ 
lyzes the current paper form’s layout. 

One example of a reengineered form is 
a purchase requisition. On a paper form, 
you might have a section where you could 
enter a long list of items. At the top of the 
list are the headings that describe the dif¬ 
ferent columns. But you can’t fit as many 
lines of text on a 24-line computer screen 
as you can on paper, so repeating the 
column headings periodically throughout 
the section makes it easier for end users 
to remember where the data goes. For a 
special comment section, where the paper 
form might have room for several lines of 
text, the electronic version could start out 
with one line and expand as needed. Cigna 
considers the user interface critical and 
puts a great deal of effort into its design. 


Questions about Routing 

The next obvious step was to implement 
electronic-forms routing—a form and 
its data moving through the network via 
E-mail. A basic premise of electronic- 
forms routing is that paperwork doesn’t 
necessarily flow in a straight line; de¬ 
pending on conditions, it may be rerouted 
or even returned to a previous status for 
further processing. The form must some¬ 
how maintain routing and status informa¬ 
tion. Either the form can carry this infor¬ 
mation with it, or the information can be 
maintained in an external database. 

Other concerns center around security: 
Who can see the form? Who can modify 
the form’s contents? How do you ensure 
that only the authorized signer has signed 
the document? 

There must, of course, already be an E- 
mail or other network service in place that 
spans the entire network and is supported 
by the forms-routing application. Fortu¬ 
nately, the Cigna-Link network with its 
Microsoft Mail already provided the in¬ 
frastructure for the forms routing. The 
more sophisticated database-structured 
forms-routing packages were still in de¬ 
velopment. So Cigna looked at the E-mail- 


based systems. As it turned out, only Jet¬ 
Form provided what Cigna needed: forms 
design, forms filling, forms routing via 
Microsoft Mail, and a secure electronic- 
signatures database. 

Cigna’s Solution—JetForm 

JetForm’s solution consists of three basic 
parts: JetForm-Design, a Windows product 
that lets you design the appearance and 
function of your electronic form; JetForm- 
Filler (DOS and Windows), for entering 
data into the predesigned forms; and Jet¬ 
Form for E-Mail (DOS and Windows), 
to both enter data and transfer it through 
E-mail to another networked location. A 
fourth piece, JetForm-Server, runs under 
DOS or OS/2 to provide client-server forms 
handling. 

Cigna’s forms solution is conceptually 
simple: 

• Use JetForm-Design to create both screen 
and paper versions of the form. Include 
the transfer information so that the form 
knows how to move from one place to the 
next. 

• E-mail the finished form to each site so 
that it automatically installs itself onto 


No Noise, No Hassle. 
Just SCREAMER Prices! 


Dot a Port 1M 14.4/Fax Modem with Exclusive optica! and cellular technology! 


You get no noise from AT&T's Optical Line Interface* 

(OH™), just the fastest speeds possible on good or bad 
phone lines. You get no hassle either, with AT&T’s Enhance 
Throughput Cellular (ETC™) protocol,* just the fastest speeds 
when connected to a cellular call. 

■ V.32bis/V.17 (sends receives 14,400 bps data and fax) 

■ V.42bis/MNP 5 (data compression, error correction) 

■ 16550A buffered HART for PC internal card 

■ Increased first time connectivity and optimal speed 

using OLI and ETC ^ 

■ Background faxing >~ferr'v_> 

■ Auto data/fax discrimination 

■ Backed by AT&T for as long as you own it 

- Lifetime warranty and TOLL-FREE technical support 



Est. retail price 
PC internal card 


$239 

Est. retail price for PC external 

$249 

Est. retail price for Mac external 


Includes QuickLink II comm/fax software for DOS and 
Windows or the Mac. Mac version also has serial port cable. 

Visit Computer City , Fry 's, and Elek-Tek for exciting low 
prices! Or for the name of other dealers near you, or to order 
the DataPort 14.4/Fax Modem directly, call now: 

1 800 554-4996 ext. 96011. 


Visit us at Comdex , Room #LNI02 


AT&T 
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Catch 

This just in. Applications Manager, best known as 
AM™ has just added OS/2* 2.1 support. We repeat, 
the flagship client/server application develop¬ 
ment software from Intelligent 
Environments is now available for 
OS/2 2.1 environments. 

For the latest-breaking devel¬ 
opments, we take you to corporate 
America, where AM and OS/2 offer 
a tried and tested mechanism for building 32-bit, 
multitasking, hne-of-business client/server appli¬ 
cations. AM's visual programming environment 
streamlines the development and maintenance of 
mission-critical client/server applications by teams 
of programmers. And Static SQL support makes 
AM a real headliner. 

This recent news is becoming quite a feature 
story. By interfacing with 


the 
latest 


3 i 71 IW 

: t1M 


MMPM/2, included 
with OS/2 2.1, 
programmers e 
innovative team 
development 
capabilities 

like dynamically linked programming—simplifying 
reuse and maintenance of program code. DDE 
support allows programmers to paste information, 
including AM code, comments and /f/W-generated 
documentation, into Windows™ 3.1 applications 
easily. And there’s also quicker screen interaction 
and improved productivity through support for 
0S/2’s new high-performance 32-bit graphics 
engine. 

With AM and OS/2, you’ll never again have to 
return to your regularly scheduled programming. 


Use AM to develop your own highly rated network programs. 

news. 

To order or to find out more about OS/2 2.1 or 
AM, call 1 800 3-IBM-OS2. In Canada, call 
1 800 465-7999. 

Operate at a higher level? 


IBM and OS/2 are registered trademarks and "Operate at a higher level" is a trademark of International 
Business Machines Corporation. AM is a trademark of Intelligent Environments. Inc. 2 High wood Drive 
Tewksbury. MA 01876. 1 508 S40-1Q6G or 1 800 660-2797. Windows is a trademark of Microsoft 
Corporation. © 1993 IBM Corp 
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A simplistic view of Cigna-Link, Cigna's WAN (w ide-area network) infrastructure. Each office 
runs PCs over a Token Ring network. The Token Rings talk to an IBM mainframe. The mainframes 
are connected with an IBM SNA network over Tl - and T3-grade leased phone lines. 


each of the 25,000 machines. 

• When a user fills out a form, make the 
data available for printing on a local print¬ 


er or for sending off electronically. Jet¬ 
Form for E-Mail takes care of dispatch¬ 
ing the data through the mail system. 


• Obtain an approval/signature, if one is 
required. 

• Route the form on to the next site. 

Two of these steps present challenges 
worth mentioning. First, distributing the 
form to each of the workstations on a huge 
network requires a tight integration be¬ 
tween your forms package and your mail 
system. You also have to make sure that 
you’ve tested out everything thoroughly: 
You wouldn't want to distribute 25,000 
copies of a defective form. Second, ap¬ 
provals/signatures, simple on a small net¬ 
work, can be a significant problem on a 
large network. 

The typical way of handling electronic 
signatures on a LAN-based forms system 
is to use public-key encryption (see “Dig¬ 
ital Signatures” on page 309). When a form 
requires your signature, you move the cur¬ 
sor to the signature field. The forms soft¬ 
ware presents a list of authorized people, 
and you select your name from the list. 
After you enter your password correctly, 
the data on the form is secured and en¬ 
crypted. From then on, anyone reading the 
form can decrypt it, but not change it. Fur¬ 
ther approvals work the same way. 

continued 
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DATA COMPRESSION LIBRARIES™ 

PKWARE's® Data Compression Libraries™ allow software developers to add data compression 
technology to software applications. The application program controls all the input and output 
of data allowing data to be compressed or extracted to or from any device or area of memory. 

• All Purpose Data Compression Algorithm Compresses Ascii or Binary Data Quickly with 
similar compression achieved by the popular PK > ’ software, however the format used by 
the compression routine is completely generic and not specific to the PKZIP file format. 

• Application Controlled I/O and memory allocation for extreme flexibility. 

• Adjustable Dictionary Size allows software to be fine tuned for Maximum Size or Speed. 

• Approximately 35K memory needed for Compression. 12K memory needed for Extraction. 

• Compatible with most popular Languages: C. C+ +. Pascal. Assembly. Basic. Clipper, Etc. 

• Works with any 80x86 family CPU in real or protected mode. $295.00 

• No runtime royalties. 

RUNNING OUT OF EXPENSIVE DISK SPACE? 

PKzip can help! Kzip compresses your files to free up disk space and reduce modem 
transfer time. You can compress a single file or entire directory structures with a single 
command. Compressed files can be quickly returned to their normal size with PKunzip. 

Software developers can reduce the number of diskettes needed to distribute their product by 

using PKzip . Call for Distribution License information. c WT A „ , _ , 

See Us At Comdex , Booth #S1488 

The included PKzip 


utility lets you store 
compressed files as a single self-extracting 
.EXE files that automatically uncompresses 
when run. Only $47.00 





THE DATA COMPRESSION EXPERTS 


9025 N. Deerwood Dr. 
Brown Deer, Wl 53223 
(414) 354-8699 
Fax (414) 354-8559 

BY1193 
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Developers: on your marks, get set—GUI! 

With VX-Rexx™ WATCOM™^ 

visual development environment 
for OS/2 REXX, you’re on the fast 
track to creating applications that 
exploit the graphical user interface 
capabilities of OS/2 and the Workplace Shell.™ 

VX*ReXX is an easy to use, powerful and fully 
integrated environment that combines a project 

management facility, visual designer and 
an interactive source-level debugger to 
deliver a very approachable and highly 
productive visual development environ¬ 
ment. With the visual designer, you can graphically 
create CUA ’91 objects, quickly customize their 

get you 


jUI! • " 

will re 




With the visual development environment o/V] 

it's all systems GUI. 


EXX, 


properties, and easily attach REXX proce¬ 
dures to the objects. 

Since it’s based on IBM System Object 
Model (SOM) technology, the VX’Rexx 
environment is wide open. You can access 
all standard REXX API’s including DB2/2. VX-Rexx 
also lets you package applications as EXE files or PM 
macros. There’s support for multithreaded applica¬ 
tions. You can even include OS/2 style help and hints 
in your applications. 

To keep GUI-ing, WATCOM customer support 
delivers timely response by phone, fax, e-mail, 
CompuServe™ or the WATCOM bulletin board 


GUI-ing. 

k**. OS/2 applications, VX'RexX is the way 

to GUI. To order or to find out more about OS/2 2.1 
or VX-Rexx, call 1 800 3-IBM-OS2. In Canada, 
call 1 800 465-7999. 

Operate at a higher level. 


IBM and OS/2 are registered trademarks and “Operate at a higner level" and Workplace Shell are trademarks of 
International Business Machines Corporation WATCOM and VX*Rexx are trademarks of WATCOM International 
Corporation CompuServe is a trademark of CompuServe Incorporated © 1993 IBM Corp 
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Feature 


A Streamlined Approach 

Traditional process 
(paper process) 


-i-B 


— — CP — CTi— C0 — 


Manual 

design 


Typesetting 


Photo¬ 

mechanical, 

prepress 




Irvhouse production 
(offset printing and 
copiers, finishing); 
vendors 

(purchasing, receiving, 
accounts payable) 




Requisitioning process 


t M 


Freight 


Warehousing 
DCN/DCE 
(inventory control) 


Home-office and 
field-office users, 
agents, customers 


Local storage/ 
control, 
obsolescence 


Processing 


Subsequent processing 



Processing 

centers) 


Application 


intelligent electronic-forms processing 
(paperless) 


Home-office 
and field-office 


• Form-tilling software 

• Distribution print software 

• E-mail distribution 



Centralized master 
Electronic Data Link 


EDL Application 

forms database 


Electronic forms can alleviate many of the resource-intensive steps offorms processing. Traditional typesetting and printing steps are unnecessary. 
Distribution and storage requirements are streamlined when handled electronically. And processing centers do not need to rekey data from paper-based 
forms, since the data remains in electronic format throughout the process. 


Elements of an Electronic Form 


Input data field Derived data field 



Input data Calculated data Calculated data field 
field field EXPAMT f l EXPCAT="TOTAL" , 

FC AMT FCAMT/FCRATE CUHTOTAL[-1) 


♦EXPAMT,0) 


An electronic form can prevent errors by 
validating entries, and it can save time by filling 
in parts of the form automatically. Along with 
these embedded rules, the form can carry 
routing and tracking information. 


The only disappointment with JetForm 
was that the signature database didn’t scale 
up to Cigna’s requirements—a distributed 
database with 25,000 records. What Jet¬ 
Form evolved for Cigna was an ability to 
use the Microsoft Mail signature system 
in place of JctForm’s. You have to log 
onto the server and your mail system any¬ 
way, and the server has to have your pass¬ 
word handy. When you need to sign a 
form, JetForm asks you for your network 
ID and password; if you enter them cor¬ 
rectly, the form is secured. This is not 
as safe as the public-key method, but it 
doesn’t require anything special from the 
network. 

In 1 'A years of work with JetForm, Cig¬ 
na has moved 1800 forms over to elec¬ 
tronic format. Of that set, 30 forms have 
progressed all the way to electronic rout¬ 
ing. Cigna is just beginning the process of 
interfacing the routed forms directly to its 
databases. Currently, the company is only 


partially through stage two of the three- 
stage program. 

Pains and Gains 

Despite the tremendous work that Cigna 
has done and the accomplishments the 
company has achieved, Paul Ferrand says 
the project is still in the “show' me” stage. 
Cigna is committed to totally automating 
all the appropriate forms, but offices with¬ 
in Cigna still need to be convinced that 
this is all worthwhile. 

The forms automation group has in¬ 
vested a tremendous amount of time in 
“dog-and-pony acts” to demonstrate the 
usefulness of electronic-forms routing. 
This investment in time has really helped 
smooth the way for change. 

Cigna estimates that it can save 80 per¬ 
cent of the cost of handling internal forms 
with the system that is in place. That’s a 
pretty significant piece of change. While 
Cigna wouldn’t put an exact dollar figure 
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CSet 


A 

M 


5 ? 


Get set for incredible 32-bit power. Get set for 
mission critical reliability. Get set lor a range 
of advanced features. Get C Set++™ from IBM 
Programming Systems. C Set++ is the 
most complete object-oriented applica¬ 
tion development package you can buy 
for OS/ 2 ! 

C SetH—I- lets you create the most 
advanced, high-performance applica¬ 
tions imaginable. Its 32-bit C/C++ compiler lets 
you unleash all the power of OS/2, giving you 
industrial-strength code for your mission critical 
applications. It has an extraordinary code opti¬ 
mizer with a full set of options—even 
a switch to optimize for the new Pentium™ 
processor. Plus there’s a full set of 
class libraries, including application C SSGt ++ 


w 


few 


► 


V 


for the 



mission 



frameworks for PM, container classes and classes 
for multitasking, streams and more. 

There’s a whole set of other helpful features, 
like an interactive source level debugger. The 
unicpie Execution Trace Analyzer traces the exe¬ 
cution of a program, then graphically displays dia¬ 
grams of the analysis. You also get Workframe/ 2 ™' 
a language-independent tool that lets you 
customize your own environment 
able and flexible— you can 
use any 16 and 32-bit DOS, 

Windows™ and OS /2 tools. 


Set yuur eyes on this: C Se*++ gives the WorkjAace Shell ™ 
quite a workout 

With C Set++, it’s easier than ever to 
set your sights on success. To order or to 
find out more about OS /2 2.1 or C Set++, 
call 1 800 3-IBM-OS2. In Canada, call 
1 800 465-7999, ext. 460. 

Operate at a higher level™ 


bat lets you £ 0 

tent. It’s adapt- A I A 

critical set. 


IBM and 0^2 are registered trademarks and C SeH •, Workplace Shell, Warktrame/2 and 
"Operate at a higher lever are trademarks of International Business Machines Corporation. 
Pentium is a trademark of Intel Corporation. Windows is a trademark ot Microsoft Corp. 
©1993 IBM Corp. 
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Feature 





(800) 548-4778 

Free, Unlimited Technical Support 
30-Day Money Back Guarantee 
Same-Day Shipping 



(702) 831-2500 
Fax: (702) 831-8123 
P.O. Box 6091 
Incline Village, NV 89450 


lips from the Experts 


If you’re considering an electronic-forms so¬ 
lution, Cigna and JetForm have several sug¬ 
gestions: 

• Make sure your network and E-mail sys¬ 
tems are fully implemented and stable be¬ 
fore you begin looking at forms software. 

• Don’t be swayed by a large bundle of 
prepackaged forms. It's not likely that 
you’ll want to use any of them directly; 
you’ll want to design your own. 

• Instead of simply transferring your paper 
forms to the screen, rethink the form. Is it 
really necessary? Do you need all that 
data? Don’t ask your users to do any more 
work than necessary. 

• If your forms package lets you use the 
same data in both screen and printed 
form, the screen form doesn’t have to 
look exactly like the printed version. The 
screen may need a different format to use 
space efficiently. 

• Once you select a product, switching to 
another will be difficult. There are no 
standard electronic-forms formats. 

• Don’t buy vaporware. If a vendor doesn’t 
have a component you need for your 
forms system, ask yourself if you can live 
without it, or look elsewhere. 


on the savings, any reasonable estimate 
would easily be in the millions of dollars. 
Of even greater value to Cigna is Cigna- 
Link users’ change of attitude about us¬ 
ing the network and E-mail system to au¬ 
tomate other tasks. As Ferrand puts it: “We 
are just touching the surface of the capa¬ 
bilities of these systems.” 

On a Smaller Scale 

It isn’t just the huge paper-based opera¬ 
tions like Cigna that have benefited from 
electronic-forms routing. Trace Tech¬ 
nologies has started moving its operations 
over to electronic forms. 

Trace is a leading manufacturer of dig¬ 
ital-media copy equipment for the com¬ 
puter industry. Its worldwide 
operation employs only 275 
people (tiny compared to 
Cigna). Its network consists 
of two HP 3000 database 
servers and many MS- 
DOS/Windows PCs mixed 
with just a few Macintoshes. 

It is a multiprotocol lOBase- 
T Ethernet network, but with 
a single E-mail system. Be¬ 
cause of the scale of opera- 


Company Information 


JetForm Corp. 

(JetForm-Design, JetForm- 
Filler, JetForm for E-Mail) 
800 South St., Suite 305 
Watermill Center 
Waltham. MA 02154 
(800) 538-3676 
(617) 647-7700 
fax: (617) 647-4121 
Circle 1087 on Inquiry Card. 


tions at Trace, only one person, Felix 
Camerino, has the responsibility for work¬ 
ing out the move to electronic forms. 

Trace is working on gaining IS09000 
certification. IS09000 is an international 
standard for total quality management. 
One of its elements is office automation 
with electronic-forms routing (called au¬ 
tomate with validation). Therefore, im¬ 
plementing electronic forms has a dollar 
value independent of the operation’s ex¬ 
pense savings. And the expense savings 
are considerable: Time-card automation 
will bring savings of $30,000 per year, and 
all five forms of the pilot project should 
save about $250,000 per year. 

Camerino considered other LAN-/E- 
mail-based forms-automation paths, but 
he, too, found that JetForm fit the needs 
better than any other existing package. 
One major consideration was that it worked 
well with cc:Mail. 

Camerino created and evaluated a pro¬ 
totype system for payroll time sheets. The 
evaluation period lasted six months and 
required one JetForm-Designer license and 
10 JetForm-Filler licenses—an initial in¬ 
vestment of $15,000 for licenses. The orig¬ 
inal time-sheet electronic-form design took 
him roughly 80 hours, even though the 
form had nearly 600 data fields, each with 
an associate attribute or formula. 

After the pilot program started, Trace 
completely changed its processing and 
policies for time cards, so Camerino has 
made a second version of the electronic 
form. The second version will be distrib¬ 
uted to users along with the JetForm-Filler 
licenses. 

Now and the Future 

In the next few years, we will see sophis¬ 
ticated forms-routing products that will 
reach beyond even what JetForm offers 
now. These emerging products will man¬ 
age and track all aspects of a company’s 
work flow. Forms routing will be only an 
element of this broader ambition. 

But for now, the electronic-forms soft¬ 
ware is sufficient for sophisticated opera¬ 
tions. An electronic routing system can re¬ 
duce expenses and increase productivity 
for companies with only a 
few hundred employees on 
up to organizations tens of 
thousands strong. ■ 


Ben Smith and Howard Eglow- 
stein are testing editors for the 
BYTE lxib. You can reach Ben on 
BIX as "bensmith" or on the In¬ 
ternet at ben@bytepb.byte.com. 
Howard can be contacted on BIX 
as “ heglowstein . ” 
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ISA Bus & 

verDrive 

Systems 


LEO Predator System 

based on Intel's Pentium™ Processor. 


LEO Predator System 


• LEO PM-1000 motherboard 

• 525MB SCSI HDD 

* 1 x 5.5 FDD 

• 64-bit Intel 60/66MHz Pentium™ Processor 

* Up to 96MB RAM 

* 256/512K burst synchronous cache 


Options 

* 5.25" FDD 

* Up to 1GB HDD 

* SCSI CD-ROM Drive 

* 16-bit Sound Card 

* TV/Video Card 


• 4 x 16-bit ISA slots & 3 x 3 2-bit PCI slots • Monitor 


* Up to 132MB/see PCI burst transfer rate • Scanner 

* VGA-928-P (PCI VGA accelerator) 

* SCSI 810-P (PCI SCSI controller) 


* Tower Case 


• 2 serial, 1 parallel ports 
>- Other configurations available 


©COflOfM/Ftill '93 

Date: November 15-19 Booth No.: LVCC 3552 



First International Computer, Inc. 

6F. FORMOSA PLASTICS REAR BUILDING 201. TUNG HWA NORTH ROAD, TAIPEI. TAIWAN 
Tel: 866-2-7174500 Fox: 886 ^7182782 Telex: 23056 CHARLENE 

FIC EUROPE BV Tel: 31-73-148555 Fox: 31-73-145546 FIG SPAIN Tel: 34-P3Q70343 

FIC USA Tel: 1-510-2527777 Fax: 1-510-2528886 FIC HK Tel: 852-677-3713 

FIC AUSTRALIA Tel 61-2-821-2055 Fax: 61-2-821-2857 FIC CZECH Tel: 425-4 11 22643 


Fax: 34-1-3071463 
Fax 852-677-4055 
Fax 425-41212070 
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uaranteed 


Best Prices! 


Absoft F77 
for Windows NT" 

by Absoft Corporation 

A globally optimizing ANSI 
Standard FORTRAN 77 with 
all DoD MIL-STD extensions. 



Intel486™ and Pentium™ optimizations produce the fastest F77 
applications for NT, Compatible with MS C/C++, windbg, and 
other NT SDK tools. VAX Sun, Cray, Fortran 90 features aid In 
porting. Source compatible with other Absoft F77a for 
Macintosh. DOS, NeXTSTEP & UNIX. 


List: $995 Ours: $845 FAX«tam # 0012-8601 


OS/2 2*1 
by IBM 

OS/2 v2. L lets you take advantage of the 
award-winning features found In v2.0 
and Increase your productivity with new 
enhancements. Includes support for MS 
Windows v3,l applications Including 
enhanced mode and full 32-bit graphics 
engine. Adobe and TrueType Font sup¬ 
port gives you the best of both worlds. WIN-OS/2 setup Icon 
allows changes to default values of all Windows applications. 
Start your DOS and OS/2 apps from a WIN-OS/2 Desktop! 

List: $249 Ours: $139 

Upgrade List: $199 Ouis: $ 99 



FAXctttm # 3142-0009 


PRODUCT OF THE MONT 



WindowsMAKER 
Professional 5.0 

by Blue Sky Software 




Next generation of the most powerful 
C/C++ Code Generator and Prototyper for 
Windows 3.1, NT & Win32s. The fastest 
way to create full-featured Windows apps. 
This product stands out, does every¬ 
thing—even a toolbar can be created with 
1 cHrki Test run your design, make changes interactively. gen¬ 
erate code for multiple platforms—ANSI C. MFC. OWL. etc.: 
widest compiler support in industry. TrueCode technology— 
user code Is 100% preserved. Highly recommended I 

list: $1,096 Ows: $899 FA Xcetera# 2602-0003 


Symantec C++ 

Professional 6.0 

bv Symantec 

Reach new levels of programming 
power with Symantec C + + for 
Windows. DOS. and Win32s. 
Breakthrough new I DDE revolution¬ 
izes the way you work. Includes optimizations and tools. 
OPTLlnk linker and Bine Sky visual tools, with MFC 2.0 and 
Win32s, and 8000 payes ol documentation. Your productivity 
will increase so much you can go on vacation: an Included 
coupon for two travel cert idea lea to Hawaii wlU gel you there* 
Competitive Upgrade for Borland or Microsoft customers S199.95. 

List: $499 Ours: $299 

Comp. Upgrade List: $199 Ours: $189 



New Version of Mathematical 

by Wolfram Research 

A system for doing numerical, symbolic, 
and graphical computation used both as an 
interactive calculation tool and a program¬ 
ming language. Numerical capabilities 
Include arbitrary-precision arithmetic and 
matrix manipulation. Graphics are generat¬ 
ed in PostScript form. On some systems. 
Mathematical front end supports 
"Notebooks" that mix input, graphics, text, and sound. 

Standard/Wind List: $595 Ours: $505 

Euhauced/Wlnd List: $995 Ours: $845 

FAXeeieni# 2014-0001 


FAX.Lf.rii # 2132-0038 


GA-Clipper 5.2 
Competitive Upgrade 

by Computer Associates 

Yes, the newly released GA-Cllpper 
version 3.2 is being offered to Xbase 
language product owners at the low 
retail price of $199, This competitive 
upgrade is available for a short time 
only! What a great opportunity to get 
the power of GA- Clipper, at a super 
price! And now when you buy, get your choice of dBFast, 
Clipper Tools or dBASE Compiler Kit—FREE from CA when 
you register! 

List: $199 Ours: $149 FAXcetem # 54000001 






most 


Commence 2.0 Adds LAN 
Support, 50+ Major New 
Features 

by JENSEN-JONES, 

Commence 2.0, the 

flexible P1M for Windows, gives users an 
easy way to store, organize, view—and 
share Information. Includes basic P1M 
features: calendar, contact management, 
task management, plus powerful new features for transparently 
sharing Commence databases, views, categories, connections 
and a unique database synchronization feature. 


list: $395 Oura: $289 FAXuttm # 3015-0001 




Q+E Database Library 2.0 
streamlines DBMS- 
Independent applica¬ 
tions development by 
providing transparent 
access to major SQL and PC 
DBMS from user's desktops with 
automatic support for ODBC & ID API. QELIB2 
works with existing development tools and Is simply the 
best way to add complete DBMS access to applications today, 




Vfc- 




BIOS' 


Q+E Database Library 

by Q+E Software 


and tomorrow! 


Lt«t: $699 Own: $559 FAX«trra# 2625-0003 










MetaWare High C/C++ 

by MetaWare, Inc. 

NEW RELEASE! High C/C++ version 3.1. 
MetaWare’s 32—bit compiler Is shipping. 
Includes a 32-bit source-level debugger, 
and a 32-bit Application Developers Kit 
for Windows. The 


C++/Views for OS/2 

by Liant Software Corp. 

C++/Vlewa is the best object-oriented gfgJr*' |~-7 r —-i' ~w^ 
application framework for developing T: Z 

multi-platform, native GUI programs [ ~ j ™" l \i z . 

using C++. C++/Views includes a II •>.lllr E ~r- l ~ * II 

library of over 100 C++ classes that 

solve a broad range of software development problems Including 
interface design, data management, event processing, and 
more. C++/Views Includes C++/Views Constructor, a unique 
development tool that lets you work visually with the 
C++/VJews class library, C++/VIews applications are source- 
code portable across MS Windows, OS/2 PM, OSF/Mottff, and 
Mac. No loyalties or run-time fees. Source code Is free. 

List: $749 Ours: $599 FAXattm # 1812-0001 


Incremental ixzzez. __ 

Strengths” feature enables gradual 
migration from C to C++ one block at a 
time. Higfr C/C++ provides optional ANS! 

conformance, eight levels of global optimization and a full 
Implementation of C++ templates. 

list; $795 Ours: $669 FA Xcetem* 1590-0008 


WATCOM™ SQL for Windows m m , 

by WATCOM 

WATCOM“ SQL for Windows is a complete J iJyL 
client/server DBMS including a standalone H 
single-user SQL database server. WATCOM ^EUg 

SQL for Windows allows you to develop and 
deploy single-user standalone applications, ^ 
and to develop applications for use within the 
WATCOM SQL Network Server Edition. 

WATCOM SQL for Windows Includes support for the 
Microsoft Open Database Connectivity CODEC) standard for 
database applications. 

List: $395 Ours: $299 FAXretemtf 1683-0013 


DataTable Spreadsheet Control 

by ProtoVlew Development 

NEW! Create sizzling database applies- ft i 

tions with ProtoVlew DataTable, a , 
sophisticated Windows spreadsheet con- 
trol that will give your application the 
look and feel of Excel. It makes the per¬ 
fect user Interface for any database. . 

With its output picture danse masking 

you can edit and format data right in the 

cell as you type iti Works with any stan- stf * T ij. 

dard dialog editor for Interactive setup. 

Supports all C/C++ Windows compilers and Pascal. 

list: $249 Ours: $224 
w/souroe list: $495 Ours: $449 
Fj toJLcetem # 2553-0003 


WATCOM" C/C++ 33 v9+5 
by WATCOM 

C/C++* 1 is a professional, multi-platform C 
and C++ development system supporting 
32-htt extended DOS, OS/2 2.x. Windows 
3.x, Windows NT, Win32s, and AutoCAD 
ADS/ADI, The complete toolset Includes: 

C and C++ optimizing compilers, royalty-free DOS extender with 
VMM support, licensed components from the MS Windows 3.x 
SDK, interactive source-level debugger, linker, profiler. 
Supervisor for executing 32-bit applications and DLLs under 
Windows 3 jl, 32-blt run-time libraries for extended DOS, OS/2 
2,x, Windows 3,x and Windows NT, and more. 

List: $599 Ours: $349 FAKutca # 1683-0003 


TOOMCC-h 3 


Mfejii-lj ?; Get Help From 

^ i , , I The Windows Help 
"sS”F r -1 Magician 2.0! 

JSJy^Sl by Software Inteiphase, Inc. , 

Develop Windows Hypertext Help 
Fllesl Doesn't require Word for^ 5 
Windows and will Import RTF flies. Has built-in editor. New 
version 2.0 supports Help Compiler features such as non- 
scrolling regions, secondary windows, macros, advanced 
paragraph formatting. Jumps to other help fries, no memory 
limitations, spell checker and much morel Supports all 
Windows languages. 

“Certainly far Windows programmers it's tndispeneible. 
—PC Magazine/July 93 

list: $199 Ours: $169 PAKuttw # 1767-0008 


All prices ore subject to change wilhout notice. 
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Blinker 3.0 

by Blink Inc. 

G A Windows linker, a royalty free 236 DOS 
extender and an award winning DOS 
^ dynamic overlay linker in one rusyHo-usv 
~ product, 'flic only way to create programs 
71 which run in both real urn! prelected mode 
3 DOS, Comparable with most programming 
languages IMinker 3,0 creates memory 
efficient programs for DOS or Windows 
In seconds. 


List: $299 Ours: $199 FAX. 


# 2534-0001 


GUARANTEED BEST PRICES! 

(Coll for Details) 

To order call: 800-445-7899 
Corporate (CORSOFT): 800 422-6507 
FAX: 908 389-9227 
International; 908 389-9228 
Customer Service: 908 389-9229 

Fur mure information on the 
products featured on these pages call- 
FAX Mrs®: (201) 762-1378 


1163 Shrewsbury Avenue 
Shrewsbury, NJ 07702 


























INTRODUCING SYMANTEC 
C++ PROFESSIONAL DESIGNED BY 
MICROSOFT AND BORLAND C++ USERS. 




We asked questions. 
We listened. And we took 
what we learned from 
Microsoft and Borland 
C++ users and created 
a better way for you to 
develop applications. 


complete Microsoft 
Foundation Classes 2.0 
as well as support for 
Microsoft Visual Basic 
controls. 


Order today. 

Symantec C++ 
Professional 6.0 is now 
priced at just $499* 

But if you are already a 
Microsoft or Borland 
user, we have a special 
upgrade offer of just 
$199.95.** A 60% savings. 
See your dealer Or 
call 1-800-4534077 ext AP80 and 
order now. Symantec C++ Professional 
6.0 is everything a Microsoft or Borland 
C++ user could want. 


The best compiler 
And the best linker 


Microsoft users hate 
slow' compilers. Borland 
users hate slow, fat code. 

So w r e made Symantec 
C++ Professional 6.0 
faster and more efficient. 

But our one-pass compiler isn't just 
faster — it produces faster applications. 
Thanks to powerful global and local 
optimizations. And some unique C++ 
optimizations you won't find anywhere 
else. We’ve also included OPTLINK, 
absolutely the fastest linker you can buy 

The best environment 

Symantec C++ is the first 
development system to fully integrate 
editing, compiling, debugging and 
version control in a completely new 
and graphical Integrated Development 
and Debugging Environment (IDDE). 
This breakthrough new IDDE is packed 
with graphical tools, a great new 
resource editor and drag-and- 
drop capabilities. 

The best visual tools * 

Using technology developed 
for Symantec by Blue Sky 


Software, Symantec C++ gives you the 
world's most sophisticated visual tools. 
This is what Microsoft Visual C++ 
should have been, 

Win32s from the leader 
in 32-bit compilers. 

Win32s is free in every box. Create 
true 32-bit applications that run 
unchanged under both Windows 3.1 
and Windows NT. Develop and debug 
apps on your existing Windows system. 

IVs easy to switch . 

Symantec C++ is highly compatible 
with Microsoft ami Borland C++, So 
there's no reason to wait 
WeVe also included the 


C++ 


Symantec C++ is available in both 
Professional and Standard lersions. 


Get today’s best C++. 

And two tickets to Hawaii. 

Tim awesome mvmmmmts in every box. 

Along with our incredibly powerful 
IDDE , you 'll also find a coupon redeemable 
for two airline tickets to Haimii 
in every copy of Symantec C++ Professional 
or competitive upgrade. 

Tim coupon redeemable far a trmei certificate that mlillcs 
you to receipt firm IVavet Reservatiam, roundlrip airline 
tickets for two to Honolulu, Hatton upon the purchase of seam 
nights hotel acrrnnmadaliotu; with an estimated total cost of 
WSfi iu 6. Prices may be subject to reasonable changes 
fi r 7 -, inflation) prior to confirmation. Prices may vary 
depending on times and dales departure, Some restrictions 
do apply. For complete FAX details, dial I^OOfiHAW, tinted 
option #/, document W43. 


SYMANTEC. 


*Svggesuxl retail price. Actual price may vary. *'Upgrade offer plus 
slapping, handling and applicable toe Offer price in U.S. dollars 
Valid hi U.S. and Panada only. For more information in Europe, 
tall.31-71-3-531! 1, In Australia, call 6I-2-$7mi577. In Canada, ctdl I- 
80Q-667dS&5l. EnTt/wherr eLw., call 4Q$252'35?Q. Symantec. C+ + is a 
registered trademark qf Symantec Corporation- All other products 
are trademarks or registered trademarks of their respective holdm. 

©1993 Synumtar;. Corporation. AH rights reserved. 
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Find out which one meets your needs 



COVER STORY 


Is There a Better Windows 
Than Windows 3.1? . Page as 

Windows, OS/2, and NT offer distinct 
benefits and disadvantages. The right 
choice depends on your 
requirements. 


Guide to Top Software for 
Windows & OS/2 .... P4gel51 

A compilation of word processors, 
spreadsheets, development tools, 
communications programs, and more 



OS/2 2.1: fl User’s 
Perspective .ft 

One man's view of life with OS/2. 


Partners Seek to Unite 

Phone and PC ..n«et<» 

IBM Has High Hopes for Multimedia 

On OS/2 .. Pa®e no 

Pen for OS/2..Page na 

IBM Makes MPPromisesfor OS/2 . Page 114 



OS/2 and Windows 
Networks 

IBM's LAM Server and Microsoft's LA H 
Manager have more similarities than 
differences. 

IBM’s Assault on Distributed Objects.. 12 s 

Developers Cautiously Optimistic About 
Multiplatform OpenDoc .Page «o 

IBM Ships OCE SDH for OS/2 

and Windows .pagem 



Compilers: 

Essential Partners . .. Page 135 

The processors behind operating 
systems like OS/2 and NT need this 
essential piece of software. 


Windows HT Supports Posix, but 

Does it Matter? . . . Pege 142 

Will OpenGL Be J-D Standard for 
WindowsNT?.Pegei« 

OS/2 Gets Device Support.pagein 
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The Ultimate Combination Of Fbwer And Ease- Of-Use 



















CArSupeiPioject 



Introducing the 
first project 
manager your 
entire company 
can use. 

For power 
users, there are 
dozens of new 
features, functions and an internal 
development language that makes 
creating ad- 
vanced macros 
quick and easy 
For begin¬ 
ners, the easiest, get 


0 


■■m 

MICROSOFT. 

WINDOWS. 

COtSPi 


W 


AUKLE 

Buy one version, 
the other FREE, 



friendliest interface and shortest 
learning curve in the industry 
The new graphics and reporting 
options will make every user look 


X a a 3 



like a genius. And since it 
runs under Windows and 
OS/2, you won’t be burning 
any bridges. 


FOR A FREE DEMO DISK 
CALL 1-800 CALL CAI 
EXT. 240. 


Call today to test-drive the flsftVJj] 
award-wining project man¬ 
agement software that can 
help you . 

manage (ilOMPUTER 

the future. Associates 

Today Software superior by design. 



& Computer Associates I rtfematwfial. Inc,, One Computer Associates Plaza, Isiandia, NY U 75S-7000. 
All product names referenced herein are trademarks of ttidr respective companies. 
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File QK Cancel 


COREL DRAW! 


The Best in Graphics 

Mimmi 

^ „ •»<* < 


PAGE LAYOUT 
CHARTING 


Get animated with CorelDRAW 4! 


ILLUSTRATION . 
— PHOTO-PAINT * 


CorelDRAW is renowned for 
its powerful graphics 
capabilities. CorelDRAW 4 
now leaps even further ahead 
by adding page layouts, 
animation and OCR, as well as 
hundreds of other feature 
enhancements. It’s the best 
value in software today-and 
It’s still the easiest to use! 

CorelDRAW 4 is the ideal desktop 
publishing tool! It includes 
illustration, charting, photo-editing, 
tracing/OCR and presentation 
capabilities...and so much more! 
There are advanced word processing 
features, multi-page layouts and 
dozens of artistic and special 
effects. It’s packed with more fonts, 
more clipart images and symbols, 
more graphic tools and business 
applications. And now CorelDRAW 4 
also includes CorelMOVE, a brand 
new animation module. 


TRACING/OCR 
PRESENTATIONS 
FILE MANAGEMENT 
ANIMATION 

♦ Comprehensive DTP Features 


Create Dazzling 

• Flexible Multi-Page Layouts 

• Enhanced Word Processing 

• Advanced Direct Scanning 

• Powerful OCR 

(Optical Character Recognition} 

• Single-Step Business Forms Tracing 

• Thousands of Fractal Textures and Fills 

• Dazzling Artistic Tools and Special Effects 

• Convenient Spreadsheet and 
over SO Chart Styles 

• Object Data Manage meat 

• Over 5,000 ‘ Drag and Drop" Symbols 
and Shapes 

• Over 18,000 Clipart Images and Symbols 

• Over 750 Fonts 

(650 BitstreamandlTC) 

• Complete Color Separations 

• On-line Help 

• 20 Photo-Paint Filters and 
14 Image Correction Filters 

• 37 Import/Export Filters 

• 21 Transition Effects 

• Over 200 Animated Flics 

• Over 400 Cartoons 

• Over 750 Actors, Props 
and Sounds 


ALSO INCLUDES TWO 
BONUS CD*ROMs 

-featuring a complete CD 
versio n of Co re IDR AW 4 pi lib 
libraries of clipart images and 
symbols, fonts f animation 
elements, sound effects, and 
a Video for Windows enhanced 
QuicKTour. 


i 


18,000 

CLIPART 

images urd symbols 

750 

FONTS 


ONLY 


Registered User Upgrade $249 
CorelDRAW 3 - Now Only $149 


T 

b n 

Order Now^ 



1-800-421-8006 
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COVER STORY 

Is There a Better Windows 

3.1 Than Windows 3.1 ? 


Windows, OS/2, and NT offer distinct benefits and disadvantages. One of them excels at running 
standard Windows applications. But the best choice depends on your requirements. 


JON UDELL 


L 




NT 


et’s get right to the point: 

The answer is no. I ran the 
BYTE Windows applica¬ 
tion benchmarks and the 
BYTE Windows low-level benchmarks 
on five fast Intel systems under Win¬ 
dows 3.1, OS/2 2.1, and Windows NT 
3.1 (and on two RISC systems under 
NT alone). For applications, the hands- 
down winner was Windows 3.1. 

That’s a result that should surprise 
no one. Running 16-bit Windows soft¬ 
ware is not the primary mission of 
either OS/2 or NT. These are robust 
operating systems built to run 32-bit 
Presentation Manager and Win32 applications, respec¬ 
tively. Of course, if you adopt one of these systems to run 
mission-critical line-of-business applications, you won’t 
want to forgo standard productivity applications like the 
ones in our application suite—Excel, Ami Pro, and Su¬ 
perbase. And since PM and Win32 versions of these aren’t 
yet available (Ami Pro for OS/2 was imminent but missed 
our deadline), that means you'll be leaning on the Win 16 
support built into OS/2 and NT. 

The good news is that your Win 16 applications will run 
on the Win 16 subsystems of both OS/2 and NT. The bad 
news is that they will run more slowly there than under 
straight Windows 3.1. 

There are, of course, a number of ways to qualify that 
statement. For starters, note that Windows 3.1 posts the 
best marks when running in standard mode, not 386 en¬ 
hanced mode. Windows 3.1 narrowed, but clearly did not 
eliminate, the performance gap that made many Windows 
3.0 users prefer standard mode. Despite that gap, how¬ 
ever, 3.1 users need enhanced mode to multitask DOS, to 
run virtual device drivers such as the 32-bit FastDisk driv¬ 
er and the Windows for Workgroups network components, 
and to run 32-bit Windows-extended applications. 
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If you don’t rely on any of these features, you might as 
well run Windows 3.1 in standard mode. On three of the 
four systems for which the comparison was possible, the 
overall applications index for standard mode was 12 per¬ 
cent to 15 percent better than for enhanced mode. If you’re 
like most Windows users, however, you do rely on en- 
hanced-mode features. Note that while both OS/2 and NT 
lag behind Windows 3.1 in Win 16 application perfor¬ 
mance, they lag enhanced mode by less than they lag stan¬ 
dard mode. 

Tales of the Triple Boot 

Despite horror stories you may have heard, Windows, 
OS/2, and NT can coexist peacefully on the same hard 
disk. Once you install all three, switching among them is 
straightforward. However, there is no master boot utility 
that can control the whole show. OS/2 provides two mech¬ 
anisms: a simple dual-boot utility and the Boot Manager, 
which can switch between an operating system that boots 
from drive C and an arbitrary set of operating systems that 
can boot from other partitions. NT offers only the equiva¬ 
lent of OS/2’s dual-boot utility. 

Ideally, you would let Boot Manager (or an equivalent) 
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handle everything. Launching from its ac¬ 
tive 1-MB partition, it would present three 
choices: DOS/Windows on primary par¬ 
tition C, OS/2 on a logical partition, and 
NT on another logical partition. Unfortu¬ 
nately, NT, like DOS, wants to boot from 
partition C. That dictates a two-tiered boot 
strategy. You first make a C partition on 
each system—reserving space for a D par¬ 
tition and Boot Manager—and install DOS 
5.0 and Windows 3.1 on C. You can then 
install OS/2 and NT in any order. 

If OS/2 goes on first, say on drive D, 
add drive C to the Boot Manager menu as 
usual. Then, while booted to DOS from 
C, install NT. The only complication is 
that NT will make C the active partition. 
To recover Boot Manager and gain triple¬ 
boot capability, use FDISK or NT’s Disk 


Manager to set NT’s partition active again. 
(NT informs you that you need to reacti¬ 
vate Boot Manager if you want to use it.) 

Alternatively, you can install NT on top 
of DOS/Windows and then add Boot Man¬ 
ager and OS/2 into the reserved space on 
the disk. Either way, use Boot Manager 
to control a primary choice between DOS 
and NT on drive C and OS/2 on drive D. 
When you choose C, you’ll land in NT’s 
dual boot, which controls your secondary 
choice between DOS and NT. 

On one system, an IBM PS/2 Model 90 
XP 486,1 forgot to leave room for separate 
OS/2 and Boot Manager partitions. Stuck 
with OS/2’s dual boot, I used the boot 
command to switch to DOS. Next, I in¬ 
stalled NT with its dual booter. The system 
was then switchable between DOS and NT. 


If OS/2’s dual booter switched to OS/2 
and then back to DOS, would it restore 
NT’s dual booter faithfully? Half expect¬ 
ing to find that I had sawed off the limb I 
was sitting on, I tried the experiment... and 
it worked just fine. 

The moral is that, while triple-booting 
DOS, OS/2, and NT may not be an exer¬ 
cise for the casual user, you shouldn’t run 
into any trouble if you’re inclined to test 
these operating systems head to head— 
assuming, of course, that your disk can 
hold them all. Don’t forget that NT’s hefty 
swap file (28 MB on a 16-MB Intel sys¬ 
tem) makes it a voracious disk hog. 

Into the Starting Gate 

While OS/2 won points with me for its 
wonderfully flexible Boot Manager, NT’s 


Win-OS/2 Subtleties: Enhanced-Compatibility Mode and DDE 


Windows 3.1 uses one kernel for standard 
mode (KRNL286.EXE) and another for en¬ 
hanced mode (KRNL386.EXE). Win-OS/2, how¬ 
ever, uses only an IBM derivative of the en- 
hanced-mode kernel. Win-OS/2 KRNL386.EXE 
can, confusingly, operate in two modes that 
IBM calls standard (the default) and enhanced 
compatibility. 

In standard mode, Win-OS/2 KRNL386.EXE 
always runs with the standard-mode flag set In 
enhanced-compatibility mode, it loads with 
the enhanced-mode flag set, switches tem¬ 
porarily to standard mode to suppress the 
loading of virtual device drivers (since OS/2 
doesn't support virtual device drivers), and 
then switches back to enhanced mode. 

Why bother with this rigmarole? Applica¬ 
tions like Mathematica, FoxPro, and Interleaf 
Publisher use Windows extenders to gain ac¬ 
cess to linear extended memory, and the ex¬ 
tenders depend on enhanced mode. Why, then, 
isn't enhanced-compatibility mode the default? 
“I lost that battle," says Win-OS/2 architect 
Ayo Anise. 

Probably IBM should have listened to Anise, 
because users of 32-bit Windows 3.1 software 
under Win-OS/2 can run into some strange 
problems, the causes of which are not imme¬ 
diately apparent Ordinarily, when you run mul¬ 
tiple Windows 3.1 applications under Win- 
OS/2, they share a single VDM (virtual DOS 
machine) that supports either a full-screen or 


seamless display in Win-OS/2 standard mode. 
To run an extended program like FoxPro, how¬ 
ever, you have to set its WIN RUN MODE to 
386 enhanced compatibility. It's not obvious to 
the user, but that means FoxPro will run alone 
in one VDM while other applications using the 
default settings will share another VDM. 

You might argue, as IBM loudly does to any¬ 
one and everyone who will listen, that this 
isolation of Windows 3.1 applications into sep¬ 
arate VDMs means greater robustness: A Win¬ 
dows spasm in one VDM won’t affect Windows 
programs running in another. That’s true, but 
the multi-VDM scenario causes problems for 
DDE. In the single-VDM case, applications 
share common address space; to perform a 
DDE data transfer, they need only exchange 
a handle. In the multi-VDM case (or in the case 
of Windows-to-Presentation Manager DDE), 
DDE messages and transaction data must move 
from one address space to another. IBM solved 
this problem by building a mechanism to relay 
DDE traffic across process boundaries. Unfor¬ 
tunately, it doesn’t work as well or as reliably 
as it should. 

To test DDE under Win-OS/2,1 modified the 
DDEML (DDE management library) samples 
provided in the Windows SDK (Software De¬ 
velopment Kit) to time a 1-MB data transfer be¬ 
tween a DDE server and a DDE client. Under 
Windows 3.1 and single-VDM Win-OS/2, the 
transfer works reliably and (since there’s no 


memory-to-memory copying) in a negligible 
amount of time. Under multi-VDM Win-OS/2, 
though, I ran into the same set of problems 
on several test systems. First, I had to tweak 
the transaction time-outs to make the transfer 
work. Second, transactions took an order of 
magnitude longer than they did under Win¬ 
dows 3.1 and single-VDM OS/2. Third and most 
troubling, the connection invariably broke af¬ 
ter one successful transfer, and no further 
DDE transactions were possible without restart¬ 
ing both client and server. 

IBM has gone to great lengths to portray 
multi-VDM Win-OS/2 as a robust alternative 
to the DOS multitasking of Windows 3.1. In 
general, it is. But—despite IBM’s insistence to 
the contrary—you pay a price for that “crash 
protection." DDE across VDMs (or between 
Win-OS/2 and PM) is wobbly. OLE, which rides 
the DDE transport, also suffers. 

If you use 32-bit Windows software under 
Win-OS/2 and also rely on DDE, you should 
probably use enhanced-compatibility mode for 
all your 16- and 32-bit Windows applications. 
That way they’ll share a common VDM, and 
you’ll avoid DDE hassles. 

What about NT? The Win32 subsystem han¬ 
dles DDE calls from both Win 16 and Win32 
applications evenhandedly. 16-bit DDE and 
OLE clients interoperate smoothly with both 
16- and 32-bit DDE and OLE servers, and vice 
versa. 
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Visio 2.0 is the easiest 
way to make great 
business drawings. 
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Now, it's also the easiest way to make 
a great business decision. 




[f you've used a stencil, you 
know foow to use Visio< Visio 
Stencils address virtually all 
your business drawing needs . 


You’re looking at some 
great drawings and diagrams 
made by a bunch of people 
who can’t draw. 

All were created with Vision 
Shapeware’s® award-winning 
drawing program for Windows 1 " 
3.1 users. 

Visio provides job-specific, 
on-screen stencils for easy access. So instead of 
drawing, you simply select SmartShapes™ from one 
of 20 stencils, and drag and drop them into place. ^ 
Unlike clip art, Visio’s 600-plus SmartShapes 
have built-in intelligence. So they resize without 
distorting, connecting lines stay glued and integrated 
text makes labeling and editing a snap. You 
can even create and customize 
shapes of your own. 

V lsio s drag and drop SmartShapes take 
the CI dmwittg’*out of business drawing. 


And since Visio supports OLE 2.0, you can 
easily integrate drawings with other Windows 
applications. Creating great business drawings has 
never been simpler. 


For a limited 
time, buy Visio 2.0 
for just $129. 

Here’s an easy business 
decision: Purchase Visio 2.0 by 
December 31,1993, and save 
$170. Visio also comes with a 
60-day, money-back guarantee. 
To order, for more 
information, or for the 
names of authorized Visio 
resellers near you, call toll-free: 

1-800-446-3335, ext. EN9 

© SAiipemme Carp pro Port, 1993. All rights reserved. Outside the U.5- and Q mada 
etmatel Shapewate by phone (303} 743-9533 or fax (303) 695-0555. O ffer applies to versions 
for use in the U.6. and Canada only. Offer price is in U. S- dollars. Shapewart is a registered trademark and 
Vtsiff. Draft and Dmp Drawing jfor Everyday Graphics, and Smart Shapes are trademarks of Shapewttre 
Corporation. Wtndows is a trademark of Microsoft Corporation . 
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BYTE WINDOWS APPLICATION AND LOW-LEVEL BENCHMARKS FOR WINDOWS, OS/2, AND NT 


Machine 

IBM PS/2 Model 90 XP 486 

Machine 

Everex Step 486DX2/50 

Machine 

ALR Flyer 32LCT4DX2/66 

Processor 

486DX/33 

Processor 

4S6DX2/50 

Processor 

48 6 DX2/66 

Secondary cache 

256 KB 

Secondary cache 

256 KB 

Secondary cache 

256 KB 

RAM 

16 MB 

RAM 

16 MB 

BAM 

SMB 

Drive controller 

IBM SCSI-2 

Drive con 1 roller 

Adaptec 1742 

Drive controller 

Ultra s tor 15C 

Video controller 

XGA-2 

Video controller 

STB Horizon (Cirrus Logic 5426) 

Video controller 

VGA 



Load 

1.33 

1.30 

1.80 

1.80 

1,53 

OJO 

0.95 

t .65 

1.70 

1.25 

0.60 

0.77 

1.67 

1.03 

Search ertd replace 

5.63 

5.77 

5.67 

5.67 

5J7 

4.15 

4,20 

4.35 

4.35 

445 

113 

3*37 

3,37 

3.33 

Last page 

3.50 

347 

3.57 

3.60 

3.73 

2JP0 

2J0 

2J0 

2,95 

3.10 

2,13 

2.10 

2.20 

2,17 

Paragraph moves 

10,93 

10,43 

11.40 

13.80 

16.33 

6.30 

6,30 

12,10 

11.70 

11.50 

5.73 

553 

643 

6,03 

Spelling check 

2.10 

2,20 

2,57 

2,43 

6 .XT 

1.7B 

1.85 

2,45 

2*20 

5,80 

1.40 

1J7 

2.03 

1.50 

Save file 

1,97 

1*80 

2.50 

2.37 

2.70 

146 

146 

2.20 

220 

2 35 

123 

1,10 

2.63 

2.10 

Excel 3.0a (times in seconds) 














Open savage 

11-00 

11X10 

11,33 

11.00 

12*33 

8.00 

8.00 

6.50 

9.00 

10.00 

100 

8.33 

7.00 

6.00 

Recalc savage 

10.00 

10.00 

10.67 

iturn 

13.00 

7.00 

7H0 

800 

7.50 

10X10 

5.33 

5-00 

167 

5.67 

Goaiseek 

1033 

10.67 

11.67 

12.00 

17.00 

8.00 

8.00 

13.50 

1350 

11.50 

133 

133 

7.00 

6.67 

Superbase 4 1.30 (times in seconds ) 













Insert 

5.00 

5.00 

8.00 

8,00 

9.00 

4.00 

5,00 

8.00 

800 

9.00 

3,00 

4.00 

6.00 

100 

Index 

4,00 

4.00 

4.00 

4,00 

3.00 

3.00 

3X30 

4.00 

4,00 

3.00 

2X10 

2.00 

3.00 

100 

Scroll 

16,33 

16.33 

14.00 

13X10 

16,67 

8-00 

B .50 

16,00 

17.00 

18.50 

7.00 

6.67 

9.00 

7.00 

Remove 

11.00 

12.67 

15.00 

15.00 

11.00 

9J50 

10.00 

1330 

13-50 

10,00 

7-33 

9.00 

11*33 

11.00 

Sorted query 

1.00 

1.67 

2.00 

200 

1.00 

1.00 

1.00 

1.50 

1.50 

1.00 

1.00 

1.00 

1,00 

1,00 


Word Processing index 
Spreadsheet index 
Database index 

Overall index 

0.96 

IXtt 

1.03 

1.01 

1X» 

1.00 

1,00 

1.00 

0.69 

0.94 

191 

0.84 

0.67 

0.96 

0,92 

0.85 

0.62 

0.76 

0.96 

0,78 

2.08 

1-38 

1.36 

1.80 

L 73 

1-38 

127 

1.46 

182 

1,09 

0.90 

0.94 

0.82 

1,09 

0-89 

0.93 

0,91 

1JJ1 

0.96 

0.96 

3,33 

1 -80 

1,68 

127 

2.59 

1.80 

1.54 

1.90 

1-06 

142 

1-15 

1*29 

T 86 

1,73 

1,24 

1-61 

WINDOWS LOW-LEVEL 

Primitive operations per second 

Pixels 8128.00 

7910.00 

3943.00 

587200 

2664.00 

8242.00 

8752.00 

5810 00 

7987.00 

3075.00 

23006.00 

21116.00 

956100 

21230.00 

Lines 

4641.00 

4589.00 

2272.00 

4681X10 

1335.00 

386100 

3774.00 

2707.00 

2924.00 

2504,00 

275100 

2576.00 

2165.00 

2570.90 

Rectangles 

3424.00 

3435,00 

2534.00 

1670.00 

831,00 

3860.00 

3716 00 

1295.50 

1304.00 

1460,00 

1452.00 

1444.00 

1312*00 

1425.00 

Polygons 

151.00 

140.00 

115.00 

153X10 

149.00 

1 B 8.00 

136,00 

133,50 

139.00 

296.00 

233.00 

231.00 

159*00 

217.00 

Ellipses 

18700 

187.00 

182X10 

182.00 

279,00 

83.00 

77-00 

168,50 

165.00 

731X10 

227X» 

218.00 

211 j 00 

213.00 

BltBH 

1436.00 

1437,00 

1711.00 

121100 

1373.00 

4137.00 

4153.00 

200.50 

206.00 

198.00 

218.O0 

212-00 

204-00 

20800 

Text out 

€74.00 

569.00 

552.00 

407.00 

459.00 

1456.50 

158150 

302*50 

30300 

358.00 

2175.00 

2250,00 

1910.00 

2252.00 

Draw text 

376.00 

399.00 

427X10 

309.00 

37 X » 

426,50 

512-50 

372X30 

361.00 

371.00 

945.00 

742.00 

813.00 

844.00 

Local memory 

13.00 

1300 

13.00 

13.00 

12.60 

1150 

18.30 

1160 

17,33 

17,73 

2100 

25.00 

24.00 

25.00 

Global memory 

1.50 

0.40 

0.37 

0.39 

0.06 

1JI2 

0,54 

0-47 

0.41 

0-04 

0J9 

0.69 

0.50 

0.56 

KBps 

Sequential I/O 

373.00 

342.00 

66200 

663.00 

839.00 

432,00 

414,50 

667.50 

675.50 

826,00 

368.00 

349.00 

551.00 

540,00 

Random 170 

1698,00 

2221.00 

2126.00 

2147.00 

5134.00 

2521.00 

2067.50 

140O.QQ 

1546.00 

2785.00 

2670.00 

2514,00 

1204.00 

118100 


Graphics index 

1.02 

1.00 

0.63 

0.78 

0.36 

1XS 

1.22 

0.59 

0.72 

0,48 

1J0 

1.54 

D*86 

1.55 

Memory index 

1.08 

1.00 

1.00 

1.00 

0.94 

1*50 

1.41 

t JET 

1,32 

1.33 

1J4 

1.92 

1-83 

1.91 

File I/O index 

0.89 

1,00 

1.09 

1.10 

2.33 

1-15 

0.97 

0.81 

0.87 

141 

1.10 

1,12 

0.68 

0,67 

Cumulative index 

1.00 

1.00 

090 

096 

1.22 

140 

120 

0.B9 

0.97 

1.07 

1-50 

1,53 

1*13 

1.38 


Insufficient RAM to run NT on this machine. 


Note: Windows o-n ha need-mode results Dm the IBM PS/2 Model 90 serve as baseline for all application and low-level indexes. 

Red = Bert Blue = Worst 
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Machine 

Gateway 2000 4DX2-66E 

Machine 

Unisys 5606e 

Machine 

SGI/Mips Magnum 75SC 

Processor 

406 DX2/66 

Processor 

Pentium/60 

Processor 

Mips R440Q/75-150 

Secondary cache 

256 KB 

Secondary cache 

256 KB 

Secondary cache 

1 MB 

RAM 

16 MB 

RAM 

40 MB 

RAM 

32 MB 

Drive controller 

Ultrastor 24F 

Drive controller 

Adaptec 7770 

Drive controller 

NCR 53C9X 

Video controller 

Diamond Speedstar 24x (WD 90C31A) 

Video controller 

ATI Mach 32 

Video controller 

SGI G346 



0.63 

0.73 

1.43 

1.37 

1.63 

0.47 

0.80 

0.60 

0.70 

_ 

3.53 

3.53 

3.40 

3.53 

3.50 

2.27 

2.00 

2.03 

1.97 

— 

2.33 

2.43 

2.53 

2.50 

2.57 

1.07 

1.13 

1.13 

1.17 

— 

6.13 

6.67 

11.37 

9.50 

12.50 

3.83 

5.10 

5.40 

6.77 

— 

1.43 

1.50 

2.00 

1.80 

4.77 

0.83 

1.00 

0.90 

2.30 

— 

1.17 

1.30 

1.60 

1.73 

1.87 

0.70 

1.27 

1.00 

0.93 

— 

6.33 

7.00 

7.00 

7.00 

8.00 

4.00 

4.00 

4.00 

4.00 

1.00 

5.00 

5.50 

5.33 

5.67 

8.00 

3.00 

3.00 

3.00 

4.33 

4.00 

7.00 

7.00 

10.67 

10.67 

11.67 

4.00 

4.00 

4.00 

5.67 

2.00 

3.67 

4.00 

6.00 

8.00 

7.00 

2.00 

3.00 

3.00 

4.00 

_ 

2.00 

3.00 

3.33 

3.00 

2.00 

1.00 

1.00 

1.00 

1.00 

— 

7.00 

7.33 

13.00 

12.33 

18.00 

4.00 

6.00 

4.00 

8.00 

— 

8.00 

10.00 

11.67 

11.00 

8.67 

4.00 

6.00 

6.00 

4.00 

— 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

— 

2.09 

2.49 

1.08 

1.19 

0.77 

6.26 

3.40 

4.56 

3.09 

— 

1.74 

1.63 

1.43 

1.40 

1.16 

2.90 

2.90 

2.90 

2.29 

5.27 

1.59 

1.36 

1.06 

1.05 

1.14 

2.64 

2.07 

2.25 

2.00 

— 

2.11 

1.83 

1.19 

1.21 

1.02 

3.94 

2.79 

3.24 

2.46 

— 


14787.00 

11499.00 

8276.00 

9861.00 

3305.00 

18517.00 

10640.00 

20080.00 

7070.00 

6359.00 

4892.00 

4222.00 

3791.00 

4042.00 

3369.00 

21303.00 

12060.00 

22106.00 

12715.00 

3338.00 

5426.00 

4847.00 

1864.00 

1883.00 

1715.00 

12496.00 

6520.00 

8837.00 

12741.00 

1808.00 

255.00 

251.00 

151.00 

157.00 

151.00 

525.00 

321.00 

467.00 

669.00 

479.00 

214.00 

198.00 

223.00 

222.00 

959.00 

319.00 

226.00 

226.00 

1468.00 

815.00 

2112.00 

2084.00 

273.00 

284.00 

241.00 

4464.00 

3957.00 

4076.00 

3048.00 

1047.00 

911.00 

766.00 

433.00 

436.00 

453.00 

1947.00 

1296.00 

1378.00 

605.00 

336.00 

546.00 

466.00 

484.00 

460.00 

461.00 

1112.00 

1083.00 

1165.00 

301.00 

917.00 

18.86 

18.83 

19.85 

19.50 

19.55 

41.76 

38.07 

40.97 

38.65 

8.86 

1.30 

0.69 

0.52 

0.50 

0.09 

0.54 

0.79 

0.77 

0.09 

0.16 

467.00 

423.00 

629.00 

623.00 

974.00 

537.00 

1015.00 

1027.00 

5620.00 

2482.00 

2496.00 

2813.00 

2037.00 

1757.00 

6245.00 

4713.00 

3934.00 

4170.00 

9653.00 

9994.00 

1.56 

1.30 

0.83 

0.93 

0.57 

3.25 

1.93 

3.13 

2.07 

0.81 

1.50 

1.46 

1.51 

1.49 

1.47 

3.16 

2.90 

3.11 

2.89 

0.67 

1.16 

1.26 

1.04 

0.93 

2.82 

2.05 

1.93 

2.03 

5.96 

4.87 

1.41 

1.34 

1.13 

1.12 

1.62 

2.82 

2.25 

2.76 

3.64 

2.12 


No standard mode; video driver requires Windows 3.1 applications did not 

enhanced mode. execute. Excel results are lor an 

experimental Mips version of Excel. 


NOVEMBER 1993 BYTE 89 










SPECIAL 


Window s 

& OS/2 


REPORT 


extensive device support scored a knock¬ 
out. In the first week of its commercial re¬ 
lease, I installed NT on four Intel systems: 
a Unisys 60-MHz Pentium-based 5606e, a 
Gateway 2000 4DX2-66E, an Everex Step 
486DX2/50, and the 33-MHz PS/2 Model 
90 XP 486. (A fifth machine, the ALR 
Flyer 32LCT 4DX2/66, lacked the RAM 
to run NT; with only 8 MB, it ran DOS/ 
Windows and OS/2.) NT detected and au¬ 
tomatically configured for every drive con¬ 
troller, video adapter, network card, and 
CD-ROM it encountered, with one ex¬ 
ception—the Unisys-brand CD-ROM in 
the Unisys machine. 

With OS/2, 18 months after the release 
of its first 32-bit version, the situation was 
quite different. On the Gateway machine, 
for example, OS/2 appeared to install hap¬ 
pily but then turned in suspiciously poor 
benchmark results. There were two prob¬ 
lems. 

First, OS/2 does not, by default, detect 
and configure for SuperVGA controllers 
like the Diamond Specdstar 24x (Western 
Digital 90C31A accelerator) that came 
with the Gateway machine. You have to 
run a separate utility, dspinstl, to con¬ 
figure advanced video support. 

Second and more troubling, OS/2 silent¬ 
ly used its generic INT 13-based SCSI 
support to substitute for the Ultrastor 24F 
driver that didn’t come in the box. That 
worked, but slowly, and precluded access 
to the Toshiba 3401 CD-ROM drive in the 
machine. The correct .ADD driver is avail¬ 
able from Ultrastor; I downloaded and in¬ 
stalled it, and then everything was fine. 
But the burden was on me, the user, to no¬ 
tice a problem with disk performance and 
take steps to correct it. 

Why was the Ultrastor driver, if avail¬ 
able, not bundled with OS/2? An Ultra¬ 
stor spokesperson expressed frustration 
with IBM on this point, but also said that 
IBM’s procedures are changing and that 
future versions of OS/2 should come with 
more complete bundled device support. 

I also had to use dspinstl to activate 
OS/2 support for the embedded ATI Mach 
32 controller in the Unisys Pentium ma¬ 
chine and for the STB Horizon adapter 
(Cirrus Logic CL-GD 5426 accelerator) 
in the Everex system. Further, I had to ac¬ 
quire the .ADD driver for the Adaptec 
7770 in the Unisys machine (which, in 
fairness, wasn’t available in March when 
OS/2 2.1 shipped), and I learned that Ul¬ 
trastor no longer offers specific OS/2 sup¬ 
port for the 15C caching IDE controller 
in the ALR machine. 

Finally, OS/2 did not, of course, even 


attempt to make use of the Ethernet adapt¬ 
ers that were available in all the test ma¬ 
chines. With OS/2, as with Windows 3.1, 
installation is all too often just the begin¬ 
ning of what can be a long and complicat¬ 
ed journey. Although NT does not initial¬ 
ly target the mass audience of desktop 
users that Windows and OS/2 do, it puts 
both those systems to shame when it comes 
to easy and comprehensive installation. 
Ironically, the system administrator who 
installs NT to run server applications for a 
department will probably have an easier 
job than the administrator or user who in¬ 
stalls Windows 3.1 or OS/2 to connect to 
that server. 

A Closer Look at OS/2 

l began by running the OS/2 tests four 
times on each machine to account for all 
combinations of modes. There are a num¬ 
ber of possibilities to consider. You can 
run a Windows 3.1 program seamlessly— 
that is, side by side with PM programs on 
the OS/2 desktop—or full-screen in a ded¬ 
icated Windows screen session. Each Win¬ 
dows program can also run in standard 
mode or in what IBM calls 386 enhanced- 
compatibility mode. Finally, Windows 
programs can share a common VDM (vir¬ 
tual DOS machine) or run in their own 
separate VDMs. 

Since our application suite doesn’t re¬ 
quire that multiple Windows programs 
be concurrently active, I ran all the tests in 
a single shared VDM. However, I sepa¬ 
rately uncovered problems with DDE 
across OS/2 VDMs; for a description of 
these problems, see the text box “Win- 


OS/2 Subtleties: Enhanced-Compatibility 
Mode and DDE” on page 86. 

Although I initially tested both standard 
and 386 enhanced-compatibility modes 
for both the seamless and full-screen cases, 
the standard/enhanced differences turned 
out to be insignificant. After IBM ex¬ 
plained that the two modes are effectively 
the same, I settled on just one test for 
seamless display and one for full-screen 
display. 

Seamless display does mean extra work 
for OS/2, so you’d expect that full-screen 
display would be best for graphics-inten¬ 
sive tasks. Interestingly, the five Intel sys¬ 
tems cluster into two groups when you 
compare ratios of the low-level graphics in¬ 
dex under seamless Win-OS/2 to the same 
index under full-screen Win-OS/2 (see the 
Figure “Seamless versus Full-Screen Win- 
OS/2”). For the Unisys with its ATI Mach 
32 controller and the ALR with its stan¬ 
dard VGA controller, seamless display had 
no better than 60 percent of the perfor¬ 
mance of full-screen display. For the re¬ 
maining three systems, seamless perfor¬ 
mance was 80 percent to 90 percent that of 
full-screen. 

The word processing indexes, which 
register these variations in video perfor¬ 
mance, suggest that for systems with less 
capable Win-OS/2 drivers (like those in 
the first group), the seamless penalty when 
running an application like Ami Pro can be 
significant. By contrast, for systems with 
better Win-OS/2 drivers (like those in the 
second group), the penalty can be rela¬ 
tively insignificant. 

Looking at the Windows application 


Seamless versus Full-Screen Win-OS/2 

ALR Flyer ' 
(486DX2/66) 

Unisys (Pentium/60) 


Gateway (486DX2/66) 
Everex Stec 



0.75 

0.60 



Everex Step 
(486DX2/50) 

IBM PS/2 (486DX/33) 



0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1 

| Seamless word processing index, where full-screen word processing index = 1. 

| Seamless graphics I/O index, where full-screen graphics I/O index = 1. 


Ratios of seamless to full-screen Win-OS/2 performance for five systems cluster into two groups. 
Systems with relatively weak seamless Win-OS/2 display drivers pay a significant penalty for 
seamless operation. Systems with stronger seamless Win-OS/2 drivers pay little or no penalty. 
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Client/Server 
SQL Database 
for Windows 



i 


WATCOM SQL for Windows is a high-performance 

SQL database engine for Windows applications. The package includes 
everything required to begin using WATCOM SQL immediately from many popular 
Windows applications, supporting interfaces ranging from ODBC and DDE to the Windows 
clipboard, Everything necessary for application development in C/C++ (using compilers from 
WATCOM, Microsoft or Borland) is also included. 

Installation in Under 10 Minutes The easy installation and setup reduce 

the time and expense traditionally required by client/server technology. Further, WATCOM SQL lets 
you achieve high performance results right out of the package without the need for performance 
setup and tuning by expert personnel 

Performance and Reliability WATCOM SQL’s cost-based query optimizer 

and efficient data representation combine to deliver high performance. Transaction processing and 
declarative referential integrity protect the consistency of your data. The client/server architecture 
reduces network traffic, resulting in increased performance for your multi-user applications. 

Scalable SQL for Now and the Future WATCOM SQL applications 

can be designed to run without change in environments ranging from standalone PCs to large multi¬ 
user networks. The 32-bit WATCOM SQL Network Server Edition unleashes the power of 386/486 
PC’s to deliver high performance for large networks with many clients. 

The Best Value in SQL Database Engines watcom™ sql 

for Windows has a suggested retail price of $795* but for a limited time you can get it at the 
introductory price of only $395*. Even better, as a registered user of WATCOM SQL you'll be able 
to get a copy of the 6-user Network Server Edition for only $99* (Suggested retail price; $795*). 

Royalty-Free Runtime for only $99* As a registered user you can get 

royalty-free runtime support for just $99*, enabling you to distribute our standalone single-user 
runtime SQL database engine with your applications royalty-free. 


Highlights 


WATi 


1 - 800 - 265-4555 


► ODBCLevelZsupport 
► Built-in declarative referential 
and entity integrity 
► Visual Basic Interface 
Bi-directional, scrollable, updatable cursors 
Row-level locking 

ANSI SQL and IBM SAA compatible 
Full transaction processing support with checkpoint log 
and forward transaction log 
Multiple simultaneous application connections 
Symmetric multi-threading of concurrent requests 
Import data from popular file formats including DBF 
Auto matic use of expanded and extended memory to 
improve performance 

Static and dynamic embedded SQL interface for use with 
WATCOM’s 16 and 32-bit C/C++ compilers, and other 
popular C/C++ compi lers 


Also available: 

WATCOM SQL Developer’s Edition for DOS 

Complete Client/Server Development Tools lockage for 
DOS including Standalone Single-user SQL Database 
Engine. Enables development and deployment of single-user 
standalone applications, and development of applications for 
use with the WATCOM SQL Network Server Edition. 

WATCOM SQL Network Server Edition 

High-performance Multi-user SQL Database Server 
for PC LANs. Supports multiple concurrent DOS or 
Windows clients in a network environment. 


The Leader in Development Tools 

WATCOM, 415 Phillip Street, Waterloo, Ontario, Canada, N2L 3X2; Telephone; (519) 886-3700, Fax: (519) 747-4971. ‘Prises do noi include freight arm taxes where appntaoii;. Auitmrized dealers ma^ sell tor lass. 
WCOM, and Ihe UgHfrong Device am taademarta of WATCOM International Corporation Giimr trademarks Urn profWrlJflS ol melt respective awiere, Copyright 1093 WATCOM Irrternalwnal Corpoiation 
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Windows versus OS/2 versus NT: Summary Results 


Unisys 

(Penttum/60) 


Gateway 

{486DX2/66) 


Everex Step 
(486DX2/50) 


]BM PS/2 
(486DX/33) 





0 0.2 0.4 0,6 0,8 1 


Unisys 

(Pentium/60) 


Gateway 

(486DX2/66) 


Everex Step 
(486DX2/50) 


IBM PS/2 
(486DX/33) 



Graphics 



0 00 | 




0.64 



r 



0 0,2 0,4 0.6 o,e 


0 0.2 0.4 0.6 0.8 1 



M Windows enhanced H OS/2 seamless ■ OS/2 full-screen ■ Windows NT 


On the application benchmarks, OS/2 tntilx Windows hy a wide margin, while NT in turn trails OS/2, although by a lesser margin . NT’s prodigious disk 
performance dominates the tow-level results, although the graphics numbers are disappointing. 


benchmarks across systems, OS/2 was a 
middle-of-the-road performer, generally 
a bit better than NT and a lot worse than 
Windows (see the figure “Windows versus 
OS/2 versus NT: Summary Results’*}. At 
best, on the PS/2, QS/2’s overall applica¬ 
tions index (using full-screen display) was 
85 percent that of enhanced-mode Win¬ 
dows. At worst, on the Everex, it was 64 
percent of Windows. 

The Windows low-level benchmarks 
reveal some interesting details. For exam¬ 
ple, OS/2’s enhanced FAT (file-allocation 
table) file system and robust disk cache 


often get credit for improving the perfor¬ 
mance of DOS (and therefore Windows) 
applications relative to what you can 
achieve under DOS equipped with Smart- 
Drive or another DOS-based disk cache. 
On four of five systems, how r ever, Win- 
GS/2’s file I/O index lagged or, at best, 
didn’t quite equal that of enhanced-mode 
Windows. The lone exception was the 
PS/2 system, on which Win-OS/2’s File 
I/O bested that of DOS/Windows by 10 
percent. Evidently, OS/2 on the PS/2 ma¬ 
chine mak es good use of that system’s 
TBM SCSI-2 controller. Note, though, that 


NT—a shockingly good disk performer— 
more than doubled OS/2’s score on the 
same PS/2 hardware. 

The low'-level graphics results show that 
QS/2’s SuperVGA drivers exploit some 
accelerated chip sets spottily. OS/2’s full¬ 
screen pixel- and line-drawing perfor¬ 
mance on the Unisys system’s embedded 
ATI Mach 32 accelerator actually outdid 
Windows running ATI’s Mach 32 driver, 
and OS/2’s BitBll performance lagged be¬ 
hind that of Windows by only about 10 
percent. On the Gateway’s WD 90C31 A, 
however, OS/2’s pixel- and line-drawing 
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"Abracadabra! We put VDTs into your PCs" 


Falco is taking center stage, making 
magic right before your eyes with Pipeline 



.•** 




i 
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With over 1 million terminals 
installed, Falco pulls Pipeline out of its 
bag of tricks. Falco terminals, known for 
high performance and extensive list of 
features, have been deftly transformed 
into software. 

Pipeline will create more than an illu¬ 
sion of a terminal sitting on your desk. 
With its 20 full features terminal einula’ 
dons, including VT 420 
and Wyse 60, Pipeline 
doesn't rel y on smo ke 
and mirrors. 

Pipeline’s inter¬ 
active host features 
aren't for a limited 
audience. They 
can be controlled 
from the keyboard, or application soft¬ 
ware, including; configurations, emula¬ 
tions, port switching, baud rates and color 
mapping. And Pipeline can do it over ser¬ 
ial lines, modems and high speed net¬ 
works. 

Just point and presto. With Pipeline's 
graphical keyboard display you can map 
keyboard functions where you want diem 
and program over 176 soft keys - like 
magic. 

Pick a color, any color; in fact there 
are over 16 million to choose from. 

Like any great assistant, Pipeline will 
set die stage by saving all your favorite 
configurations both single window and 
window groups. 

Don't get sawed in half by the compe¬ 
tition, choose the most complete VDT 
software for your next performance. 


Call Falco today. 


1 - 800-325 2648 



440 Potrero Avenue, Sunnyvale, CA 94086-4196 
Tel: (408) 745-7123 FAX: (418) 745-7860 


are registered lo IfiGM rCSpCOtfO owners. 
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Portable CPU/FPU 


IBM PS/2 
(486DX/33) 


Eve rex Step 
(486DX2/5Q) 


Gateway 

(4860X2/66) 


ALR Flyer 
(486DX2/66) 


Unisys 

(Pentium/60) 


SGI/Mips 
Magnum 75SC 
(R4400/75-150) 


DEC pc 
(Aipha/150) 


0 1 23466789 10 


BYTE’s portable benchmarks display raw CPU/FPU horsepower far five 
Intel systems and two RISC machines. 


Benchmarks 



numbers dropped noticeably, and the Bit- 
Bit function was nearly an order of mag¬ 
nitude slower than under Windows with 
the Speed star 24 x driver from Diamond. 
The same was true for the Everex’s Cirrus 
Logic 5426; here, 05/2’s BitBIt score 
wasn’t even a twentieth that of Windows, 
On these same systems, however, NT fated 
even more pooriy than OS/2. 

The moral? There's more to accelerated 
SuperVGA support than just handling pop¬ 
ular display resolutions and color depths. 
Both OS/2 and NT recognize and support 
a variety of SuperVGA chip sets, but their 
drivers don't always support the accelera¬ 
tion functions of those chip sets as com¬ 
prehensively as the drivers that are avail¬ 
able (though usually not bundled) with 
Windows, 

NTs Maiden Voyage 

Two striking findings emerge from the NT 
numbers. On the application benchmarks, 
NT trailed in nearly every case. (The gap 
between NT and OS/2 was much narrow¬ 
er, however, than that between OS/2 and 
Windows.) As always, there are various 
Filters through which to view that result. 


On the one hand, 
Microsoft hasn’t vo¬ 
ciferously made IBM’s 
“better Windows than 
Windows” claim on 
behalf of NT. It can 
also say with some jus¬ 
tification that Win32 
applications (which 
can be very close cou¬ 
sins of Win 16 applica¬ 
tions) will soon allevi¬ 
ate pressure on NT's 
Win 16 subsystem. 

On the other hand, 
Microsoft admits that 
NT must run Win 16 
binaries well and has 
said that the API pass¬ 
through architecture 
that gives those pro¬ 
grams access to NT's 
native Win32 subsys¬ 
tem would give Win¬ 
dows 3.1 performance 
under NT a major shot 
in the arm. It’s likely 
that the pass-through 
has increased perfor¬ 
mance. and that per¬ 
formance would he 
even worse if NT had 
to rely for its Win 16 
support entirely on its 
VDM (as is the case with OS/2). 

When you consider NT's overhead— 
the costs of protected subsystems, C2 se¬ 
curity, portability, and Unicode—the sur¬ 
prising result may not be that OS/2 leads 
NT, hut rather that NT doesn’t lag by a 
wider margin. The fact remains dial pure 
Win 16 application performance is not a 
reason to prefer OS/2 over NT. Note, also, 
that NT will barely run on an 8-MB system 
like the ALR, a machine on which OS/2 
performs admirably. 

The second startling result is NT’s tre¬ 
mendous performance on the low-level 
File I/O test. NT's unified cache manager 
aggressively exploits memory mapping 
and can use all available RAM not needed 
by applications. Evidently, the strategy 
pays off: NT’s File I/O numbers range from 
one-and-a-half to nearly three times those 
of Windows. Indeed, 
the I/O index is so dis¬ 
proportionately large 
that it overcomes weak 
graphics results and 
causes NT to emerge 
as the overall winner 
on three of four sys¬ 


tems on the low-level benchmarks. 

For evidence of this effect at the appli¬ 
cation level, look at the disk-intensive re¬ 
move subtest of the Superbase test (see 
the table on page 88). Here, NT consis¬ 
tently equaled or bettered both enhanced- 
mode Windows and OS/2. Clearly, these 
results bode well for NT not only on File 
and database servers but also on high-end 
workstations that must deliver industrial- 
strength I/O. 

The RISC Dimension 

Our RISC systems were a Silicon Graph¬ 
ics/Mips Magnum 75SC (75- to 150-MHz 
R4400, 32-MB RAM. SGI G364 frame 
buffer, and NCR 53C9X SCSI controller) 
and a DECpc AXP 150 (150-MHz Alpha, 
64-MB RAM, Q-Vision video adapter, 
and Adaptec 1742 SCSI controller). The 
BYTE portable benchmarks indicate how 
these machines stack up against the Intel 
crow r d in terms of raw CPU and FPU 
horsepower (see the Figure “Portable CPU/ 
FPU Benchmarks”). 

Note that NT was shipping for the Mips 
but not for the DECpc at the time of this re¬ 
view, Because the version of NT on the 
DECpc was an unoptimized debug build of 
the operating system rather than an opti¬ 
mized retail build, I have chosen not to re¬ 
port the application and low-level bench¬ 
mark results for the DECpc. However, 
BYTE's portable benchmarks, which don’t 
rely heavily on NT system services, do 
hint at the awesome potential of this ma¬ 
chine. 

The Mips Magnum’s cumulative low- 
level Windows benchmark results place it 
ahead of all die Intel boxes except the 
Unisys—an impressive performance in¬ 
deed. Application benchmarks, however, 
were a severe disappointment. While Ami 
Fro, Excel, and Superbase did load and 
operate interactively, all three applications 
fell flat on their faces when subjected to 
our test scripts. 

Why did the low-level Windows bench¬ 
mark succeed where the applications 
failed? Our staff-written benchmark is a 
vanilla Windows program that plays by 
the rules. Commercial applications almost 
always bend some of the rules, and the 
Mips version of NT's Insignia-derived 
emulator clearly won’t 
tolerate such behavior. 
(Interestingly, two of 
the three scripts did 
complete, albeit slow¬ 
ly, on the DECpc.) 
Clearly, NT’s Win 16 
compatibility on the 


When you want to run Windows 3.1 software... 


• Standard-mode Windows does it fastest, 

• Enhanced mode runs a close second. 

• OS/2 runs a not-so-close third, 

■ HT brings up the rear. 
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FIRST WE MADE 
WINDOWS. 
NOW IT S TIME 
TO TALK. 



With the new Microsoft" 
Windows'" Sound System, just tell 
you r computer what you want it 
to do. \bu can customize your sys¬ 
tem to respond to your persona] 
spoken commands. Even our new 
directional microphone knows 
exactly who you are. 

This full set of audio software 
has lots of options, too. Spice up 
presentations with music or quotes. 


Or proofread numbers as the com¬ 
puter reads them back. 

All for the price of a game. 

"You can also get this software 
with the sound board included. So 
go visit your nearest reseller to see 
what’s creating all the conversation. 

Microsoft 

Making it easier 


wnmjn ® 3993 Microsoft Cwporaikm. All tight* reserved. Microsoft fcs it registries trademark and Window* and the Windows logo are trademarks of 
WNOOiW; Microsoft Corporation. 
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Mips machine will have to improve. At 
the same time, however, the availability 
of RISC NT—an attractive, high-powered 
option—should induce Windows devel¬ 
opers to rely less on dirty tricks. (Editor’s 
note: At press time , Microsoft informed us 
that our Excel Ami Pro. and Super base 
test scripts did run successfully on sever¬ 
al Mips machines at Microsoft. We worked 
with a Microsoft technician to resolve the 
problem, but despite several re installa¬ 
tions of Windows NT. we could not pin¬ 
point whether NT's configuration or the 
Mips Magnum itself was at fault .) 

Ultimately, your bread-and-butter ap¬ 
plications want to run as native Win32 
programs on RISC NT platforms. The Ex¬ 
cel results hint at the kind of performance 
you can expect. These numbers are not for 
Excel 3.0a under Windows 3.1—which, 
like the other Win 16 tests, did not com¬ 
plete—but rather for an experimental 
Mips-native version of Excel 4.0. Using 
those results, the spreadsheet index for the 
Mips Magnum more than doubles the next- 
best result (posted by the Unisys Pentium 
machine). 


Both IBM and 
Microsoft deserve 
credit for their 
operating systems 7 
Windows support. 

The Final Analysis 

Both IBM and Microsoft deserve great 
credit for the Windows support they have 
engineered into their 32-bit operating sys¬ 
tems. But neither OS/2's nor NTs Win¬ 
dows support would entice me to use these 
systems purely as Windows platforms. If 
you can tolerate Windows on DOS, you 
probably should—ids faster even on ma¬ 
chines well equipped to run the bigger and 
better operating systems. Use OS/2 or NT 
to deploy mission-critical 32-bit programs, 
and tap the 16-bit Windows software base 


for personal productivity. Their Win 16 sub¬ 
systems are plenty good enough for this. 

What about OS/2 versus NT? Compar¬ 
ing the two is really inappropriate. The ap- 
ples-tcvapples comparison would be Chica¬ 
go versus OS/2, and the orange s-to-oranges 
matchup would be NT versus Workplace 
OS. Bui neither Chicago, which will be 
Microsoft's Intel-specific offering, nor 
Workplace OS, which will be IBM's port¬ 
able offering, is shipping. That leaves the 
unfortunate hut inevitable apples-to-or- 
anges comparison of OS/2 to NT. 

With respect to Win 16 support, OS/2 
has a performance edge and does well in 8 
MB. NT handles DDE and OLE more re¬ 
liably and needs double the RAM. Ulti¬ 
mately, of course, the choice will hinge 
not on Win 16 support but on availability 
and quality of 32-bit Iine-of-business ap¬ 
plications. Developers in both camps are 
hard at work, and we’ll be following their 
efforts closely. ■ 


Jan Udell is a BYTE technical editor at large. You 
can reach him on BIX as “judeU” or on the In¬ 
ternet at judeil@bytepb.byte.com. 



Y ou love videography. It's your life. So why get involved with a video editing sys¬ 
tem that seems attractive now, but can't accommodate your needs in the future: 
an editing system that shows signs of age as soon as your entry-level video devices 
have to be upgraded? 

The beauty of AmiLink QP for Windows editing system is that it's totally devoted to 
your career. AmiLink CIP for Windows has been specifically designed to stay with you 
all die way no matter where it all leads. 

Tire day you're ready to improve your abilities in character generation* animation tech¬ 
niques or special effects, AmiLink CIP for Windows will be at your side. When you make 
the crucial decision to build your business on larger, more sophisticated projects and build 
a reputation of quality at the same time, AmiLink QP for Windows will support each and 
every one of your efforts. 

Not too surprising when you consider that Amilink CIP’s parents are video people not 
computer people. Amilink CIP for Windows is from RGB, the same company delivering pro¬ 
quality editing to pro-editors and Video Toaster™ users all across the country. 


Are you about to marry an editing system 
that can't keep up with your career? 

So shuttle over to your Amilink dealer today. Or call RGB for more information about Amilink CIP fur Windows, the video 
editing system that wilt never let vou down. v, 0 . 

n . r _ _ . ck -A RGB Computer & Video* Inc. 

For more information call 1-800-535-7876. r p f aure Perfect 

0€QtfIllD€H/fafl *93 Number IW * bs Snada l ^L334O4-405 5 8' te 

Visit as in booth # A1887 TEL (W) FAX (407) 844-3699 

AmiLink is a. reguaerwJ trademark and Pro is a trademark at RGB Computer & Video. Inc. Window; is a trademark of Microsoft Corporation. Al> other trademarks axe the property af their re&pccwre -owiwtfi © RGB Computer & VLdeo, Inc 
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STAN MIASTKOWSKI 


■■BH or a f ew minutes, Let's for- 
I get the politics, the person- 
alities, and the seemingly 
interminable corporate bick¬ 
ering associated with The Great Win¬ 
dows versus OS/2 Controversy. The 
subject at hand is OS/2 2.1 ...from a 
decidedly user-oriented perspective. 

While it’s tempting to throw down the 
OS/2 versus NT gauntlet, the more apt 
comparison for most PC users right 
now is OS/2 2.1 versus Windows 3J. 

If you're a Windows user attempt¬ 
ing to make a decision on whether to 
make the move to OS/2, the obvious 
question is whether OS/2 2.1 really delivers a “better Win¬ 
dows than Windows 11 (as IBM is so fond of saying). The 
answer: a resounding “It depends." The more you do with 
Windows, the more advantages you can get from 2.1. If you 
place yourself in the power-user category, run numerous 
Windows applications simultaneously, are comfortable 
tweaking INI files, and still depend on multiple DOS ap¬ 
plications, OS/2 2.1 offers many advantages. On the oth¬ 
er hand, if you don't push Windows to its limits, you're just 
as well off staying with it. 


Strong Foundations 

Windows 3.1 and the Windows that runs in OS/2 2.1— 
dubbed Win-OS/2—are virtually identical. Windows com¬ 
patibility also existed in OS/2 2.0. The problem was that it 
included Windows 3.0 at the same time that Microsoft 
was shipping 3.1. With OS/2 2.1, things are on a more 
even keel. 

One of the biggest advantages that OS/2 2.1 offers is 
that Win-DOS runs on top of a true 32-bit operating system, 
using a 3S6 or 486 processor to nearly its full potential 
OS/2 is a full-fledged preempti ve multitasking operating 
system. Windows, DOS, and OS/2 applications all run in 
their own protected-mode sessions, guarded from the slings 
and arrows of overlapping application problems. If one 
crashes, the others are usually unaffected. (In certain cir¬ 
cumstances, it is possible to lock up the whole system, but 
it happens considerably less frequently than in a DOS/Win- 
dows-based environment.) 


A Long Installation 

Both installing and using OS/2 2.1 requires time and com¬ 
mitment (at least initially). Getting up and running isn't sim¬ 


ply a matter of copying a few 
disks. You should figure on at 
least half a day, and make a 
backup before you begin. There 
are many decisions to make 
along the way, too. The size of 
the installation task becomes 
apparent as soon as you rip open 
the shrink wrap. Buried under 
a couple of manuals is a pile of 
25 372-inch disks, (A 5%-inch version is available, too, 
with even more disks.) 

If you have a CD-ROM drive, IBM also offers a CD- 
ROM version. But in order to install OS/2 2.1 directly 
from the CD-ROM (and be able to access the CD-ROM 
drive later), you'll need to have a true SCSI CD-ROM 
drive connected to a specific SCSI controller from Adaptec, 
Distributed Processing Technology, Future Domain, or 
IBM. There are a lot of nonstandard CD-ROM drives 
around with their own proprietary interfaces. IBM lets you 
use a nonstandard CD-ROM drive by first manually cre¬ 
ating all 25 installation floppy disks (under DOS) from 
the files on the CD-ROM. 

IBM says you'll need at least a 386SX and 4 MB of 
RAM. You’ll definitely want more RAM and power, 
though, especially if you'll be taking advantage of OS/2's 
true multitasking capabilities. I found that a 486 (even an 
SX) and 8 MB of R AM is about the minimum to obtain ac¬ 
ceptable performance, I finally settled on running OS/2 
on a generic clone based on a 66-MHz 486DX2 along with 
16 MB of RAM. You'll need a hefty hard disk as well A 
full OS/2 2.1 installation requires about 29 MB of disk 
Space. continued 


Are you feeling 
cramped by 
DOS/Windows? 
Give OS/2 a try. 
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Take Your Choice 

You can have the installation format your 
hard disk and stall from scratch, choosing 
between the standard DOS FAT-based (file 
allocation table) file system or the HPFS 
(High Performance File System) that's 
unique to OS/2. HPFS offers some unique 
advantages, especially if you're using data- 
iniensive applications such as databases. It 
is generally fasten although your mileage 
may vary, and it offers some neat extras, 
such as long (up to 255-character) file¬ 
names, However, HPFS and FAT files 
aren't compatible. For most users who are 
easing into the brave new world of OS/2, 
FAT will be sufficient. 


If you decide to stay w ith FAT, you can 
use all the programs and data that are al¬ 
ready on your hard disk. You can then also 
opt for the dual-boot feature that lets you 
bool either OS/2 2.1 or DOS at start-up. 
Being able lo boot into your old familiar 
DOS environment is a comfort, but set¬ 
ting up your system for the dual boot is 
needlessly complex. To IBM's credit, the 
process is for the first time explained in 
plain English in the installation manual. 
But it requires a number of steps, such as 
adding lines to your existing CONFIG 
.SYS and AUTOEXEC.BAT files and 
then copying all files from your root di¬ 
rectory into your DOS directory. Why 


couldn't it include a batch file to automate 
the process? 

The Old Disk Shuffle 

Installing OS/2 isn't a linear process. You 
have to reinsert various disks at various 
times. It’s also during the installation that 
some of OS/2 2, I s limitations begin to 
show up. To get seamless Windows (i.e., 
the ability to run windowed OS/2, Win¬ 
dows, and DOS applications side by side) 
in something beyond 16-color standard 
VGA, you need to have a graphics card 
based on chips by ATI, Cirrus Logic, 
Headland Logic, IBM, Trident, Tseng 
Labs, or Western Digital, Or, you need to 


Tips for Tweaking OS/2 


Fnr those used to twiddling with a 
few well-known commands in a DOS 
CONFIG.SYS or AUTOEXEC.BAT 
tile, taking a look at the OS/2 versions 
can be daunting. They may have the 
same names as the DOS versions, but 
they're different beasts entirely. A “typ¬ 
ical" OS/2 CONFIG.SYS file consists 
of 60 or so lines with a raft of unfamil¬ 
iar commands such as THREADS * 
MAX WAIT, and TIMESL1CE. 

What to do? Luckily, the OS/2 in¬ 
stallation does a great job of setting all 
these esoteric commands to what's best 
for your system. But if you must tweak, 
help is right at your fingertips. Just typ¬ 
ing, for example. HELP THREADS at 
an OS/2 prompt brings up detailed 
graphical help that includes everything 
you need to know and even specific 
(and always helpful) examples. 

A Couple of Cautions 

Caching—OS/2's built-in caching 
utility uses very little RAM for 
disk caching: 256 KB for an 8- 
MB system, and 512 KB tor a 16- 
MB system. Although you might 
he tempted lo increase that, it's 
best to leave ii alone. OS/2 uses 
caching in a different and vastly 
more efficient way than does 
DOS. Your best bet is to leave the 
rest of the RAM for programs. 

Swapping—OS/2’s swap file 
is different from that of Window s. 

IPs dynamic, expanding and con¬ 
tracting as needed, and usually 


stays comparatively small because it 
works very quickly and swaps data to 
and from the hard disk (when needed) 
in small segments. Unlike Windows' 
permanent swap file, you canT set it to 
a specific size, but you can specify the 
minimum amount of free space lhat il 
should leave in a disk partition. For the 
best performance, set the swap-file path 
for its own partition, although that re¬ 
quires some planning ahead. 

Cleaning Windows 

Win-OS/2. 0S/2’s version of Windows 
3.1, is virtually identical to Microsoft’s 
version. It should be: it’s virtually the 
same source code. Win-OS/2 has its 
own WIN.INI and SYSTEM.INI files, 
and you're welcome to tw^eak away, 
just as you might under 3,1. 

The key to maximizing Win-OS/2 
performance is OS/2 T s unique settings 
screen, a menu of over 50 settings that 


can adjust just about any settings of 
Win-OS/2 that you can imagine (and 
many Lhal you’ve never imagined). Best 
of all, you cun set up different settings 
for different applications and different 
Win-OS/2 sessions. Each setting has 
its own detailed help available. 

General Ups 

Because OS/2 is so capable at doing 
lots of things at the same time, and be¬ 
cause minimized program icons don't 
appear on the desktop, it's easy to lose 
track and end up with lots of concurrent 
programs dragging down system per¬ 
formance. What follows are some oth¬ 
er helpful hints: 

• If you're running a system with min¬ 
imal RAM, say 4 MB, you should dis¬ 
able the default animation that’s used to 
draw boxes in the Workplace Shell. 
Also, don’t run multiple Windows ses¬ 
sions if you can help it. They ab¬ 
sorb system resources like a soft¬ 
ware sponge. 

• If you are running short on 
hard disk space, there are all 
sorts of OS/2 files you can live 
without. (For example, OS/2 
comes with two different text 
editors.) The OS/2 manual does 
a great job of explaining every 
single file that’s loaded during 
installation, and it tells you what 
isn’t essential for what you’re 
doing. It’s a great way for you 
to save megabytes. 
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UNLEASH THE POWER 
Of VISPRO/REXX" 


V isPro/REXX is an easy-to-use visual programming 
environment tliat gives you the power to create your 
own OS/2 2.x GUI applications. Fast. 

VisPro/REXX features the inherent advantages of 
Presentation Manager, a Workplace shell based Project 
Manager, the Common User Access (CI A) '91 user inter¬ 
face and the SAA REXX programming language. 


WHERE TO BUY VISPRO/REXX 


ASIA PACIFIC 


IBM Asia Pacific Developer 
Assistance Program 
Phone: +61-2-354-7684 

UNITED KINGDOM 
Quotex, Ltd. 

Phone: +44(01-71-490-8333 

GERMANY, AUSTRIA AND SWITZERLAND 
Richard Clement EDV Beratung 
Phone: +49(04-6183-72918 

THE NETHERIANDS, BELGIUM AND FRANCE 
Mensys 

Phone: +31-23-47-08-37 


Your Layout 


VisPro/REXX offers easy access to OS/2 programming 
features, including buttons, lists, sliders, charts, business 
graphics, DB2/2, APPC and EHLLAP1. The upcoming SOM 
toolkit will allow you to add GUI objects. 

Best of all, you don't have to be a REXX expert to use 
VisPro/REXX: the drag and drop programming feature 
creates the REXX statements for vou. 


Drag and 
Drop to 
Build Your 


With YisPro REXX. you can quickly develop OS/2 CUA‘91 
applications, build client server programs arid generate a 
single .EXE file of your masterpiece for royalty-free distribution. 


UNLEASH YOUR POWER TODAY! 


$299 V. SC $99 U, SC Bronze Edition 

’Contact your HockXVare representative tor local prices 
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Seamless Windows. OS/2 2.1 can rati Windows, OS/2 , and DOS 
applications concurrently. True preemptive multitasking means 
they re all running and not in a state of suspended animation. 


have OS/2-specific drivers from the graph- 
ics-card maker. These are becoming more 
common. For this review, I used a Radius 
XGA-2 board designed specifically for 
OS/2.1 also tested beta drivers with a high¬ 
speed Matrox board and beta drivers for 
the Diamond Viper board. A fast graph¬ 
ics board and OS/2-tuned drivers can result 
in some impressive video performance. 

The final step in the installation is “mi¬ 
grating" both Windows and DOS appli¬ 
cations to OS/2. The applications them¬ 
selves aren't changed; essentially, folders 
and icons are created for the OS/2 desktop. 
Some common non-OS/2 applications re¬ 
quire fine-tuning to run to best advantage 
in the OS/2 2.1 environment. OS/2 2.1 
comes with a Migration Database that con¬ 
tains settings for many applications, taking 
advantage of the fact that each VDM (vir¬ 
tual DOS machine) in which a Windows or 
DOS application runs can have its own 
settings. (You can also migrate non-OS/2 
applications later, or just install them di¬ 
rectly from the OS/2 environment.) An 
IBM spokesperson says the company plans 
to update the migration database regularly. 
It will be available on major BBSes and 
on CompuServe. 

Exploring the Workplace 

When you finish installing OS/2 2.1, the 
moment of truth finally arrives: rebooting 
into the environment What you see on the 
screen is vastly different from Windows' 
irritating-yet-familiar Program Manager, 
Initially, you can think of the Workplace 
Shell as across between the Macintosh 
desktop and Norton Desktop for Windows. 
But it’s much more than that. The WFvS is 
almost infinitely customizable and can be 
clean or cluttered, depending on your work 


habits. You can have icons 
for applications and folders. 
And the WPS is hierarchi¬ 
cal, too; you can have fold¬ 
ers within folders ad infini¬ 
tum. Unique to the WPS is 
its ability to shadow icons— 
to create multiple icons for 
the same application lhat can 
reside in multiple locations 
on the desktop (e,g. Jn mul¬ 
tiple folders). 

The WPS is also object- 
oriented with a vengeance. 
You’ve heard that before, 
but this is the real thing. 
Icons, folders, and even the 
blank space on the WPS are 
all true objects. You can 
drag and drop to your heart’s 
content. And you'll need to exercise that 
long-neglected right mouse button. When 
you point to any object on the screen and 
click the right-hand button, up pops a list 
of common tasks associated with that ob¬ 
ject. It makes a great deal of sense, but it 
also takes getting used to. 

Virtual DOS Reality 

If you are a creature of confirmed Win¬ 
dows habits, you can click on the Win- 
OS/2 Full Screen icon and work away in 
3.1 Program Manager while completely 
ignoring OS/2. That's fine, but the real 
edge of OS/2 2.1 is in its true multitasking 
capabilities. From within the WPS. you 
can click on any application icon—Win- 


* Multitasking: True preemptive multitasking 
walls off applications from each other. 

* Workplace Shell: This truly object-onented 
graphical interface Is like a cross between the 
Mac and Norton Desktop for Windows. 

* Windows anywhere {or DOS or OS/2): Start 
any application from anywhere in Windows, 

DOS, or OS/2. 

* Capable interapplication Communication: 
Clipboard and DDE work between all Windows 
and OS/2 applications. 

* On-line help: Just about everything you need 
to know is a couple of mouse-clicks away. 

* Advanced multimedia: True multitasking 

makes multimedia easy and powerful, support¬ 
ing IBM's Uti media. OS/2 2.1 supports Sound 
Blaster and Media Vision sound cards and plays 
digital video at up to 30 frames per second in 
up to 320- by 420-pixeJ resolution. The CD-ROM 
version of 2.1 includes a considerable collection 
of sound and video fifes. 


dows, DOS, or OS/2—and OS/2 starts ii 
up. It’s possible to have multiple Win¬ 
dows, DOS, and OS/2 sessions all running 
concurrently. In fact, that's the major ad- 
vantage of OS/2. 

The ability to have multiple Win-OS/2 
sessions running concurrently isn’t hard 
to see. You can, for example, have Pro- 
comm Plus doing a high-speed file trans¬ 
fer in one Windows session while Excel is 
doing some heavy calculations in another. 
They don't get in each other's way. And 
while all this is going on, you can also be 
formatting a floppy disk under OS/2 and 
perhaps running a dBase sort under DOS. 
Admittedly, the system I used for this re¬ 
view is powerful, but I didn't begin to see 
any degradation of performance until 1 had 
six major applications running concur¬ 
rently. 

For those of us who occasionally still 
run old favorite DOS applications, OS/2 
is particularly powerful. You can run gobs 
of separate VDM sessions. And each can 
have separate CONFIG.SYS and AU¬ 
TOEXEC.BAT files, as well as numerous 
other customized settings. The same holds 
true of Win-OS/2 sessions. (See the text 
box “Tips for Tweaking OS/2,") 

VDMs aren’t perfect. They don’t, for 
example, let you run block device drivers 
such as those used by my Bernoulli PC- 
Powered Multi Disk 150, which uses a pro¬ 
prietary SCSI interface that isn’t support¬ 
ed under OS/2. In addition. I couldn’t run 
the drivers for the LANtastic 5.0 network 
operating system. There is, however, a 


* No 32-bit Windows support: OS/2 is a 32-bit 
operating system, but it won't run 32-bit Win¬ 
dows applications and Windows VxDS (virtual 
device drivers}. IBM says a solution is on the 
way. 

* Missing drivers; Version 2.1 has more built-in 
drivers (e.g., CD-ROM, SCSI, and graphics} than 
ever before. But you still can't be sure that your 
peripherals will work to best advantage with 
OS/2. And some peripheral makers have no 
plans to make drivers available. 

* Workplace Shell; Even though this also a|> 
pears under Advantages, it can be needlessly 
complicated to figure out how to use the GUI. 
Common operations are sometimes, burled deep 
in confusing layers of object orientation. Plus 
ft's too easy to lose track of what's where and 
what's running. 

* Wimpy applications: The Productivity Applica¬ 
tions included with 2.1 are a misnomer. Wipe 
them off the disk and get real applications, 

* Dual-boot setup; It works well, letting you 
switch back to your original DOS-based system. 
But setting it up is a needlessly complicated 
manual process. 


ADVANTAGES 


SADVANTAGES 
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V7-M1RAGE and V7-CM1764 MS -- © 

Windows-Power in ErgoPack 


Working in a relaxed manner in Windows 
simply requires more than just colour. 
Namely high resolution and short image 
refresh cycles. So that no spots appear in 
front of the eyes and no crocodile tears fall, 
you should take a look atSPEA VideoSeven. 

With the V7-MIRAGE, the highly praised 
Windows graphics board, and the V7- 
CM1764 MS, the l?"AutoScan monitor 
with a whole lot of ergonomics. 
ErgoPack® almost transforms the Windows 
work station into a relaxing station - espe¬ 
cially with Big Win, the super-fast Windows 
direct driver, invented fay SPEA. BigWin 
accelerates Windows to such a degree, that 
even we are at a loss for words. But not so 
with the international press (see box). 

So visit your SPEA VideoSeven partner. 
He'll show you Windows without crocodile 
tears - the ErgoPack 0 from SPEA Video- 
Seven. 

But there is one thing he won't be able to 
show you; How we manage to sell you the 
ErgoPack® V7-MIRAGEandV7-CM1764 
MS for the amazing price of only £ 1,080.- 
And the ErgoPack® with the V7-MTRAGE 
local-bus for a only £ 20.- more. 


The ErgoPack® from SPEA 
VideoSeven 

V7-MIRAGE (1 MByte video memory, 
expandable to 2 MByte, to 1280x 1024, up 
to 90 Hz screen refresh rate, True and 
HighColor-Mode, 640 x 480 and 800 x 
600) 

complete with 

V7-CM1764 MS digitally driven Auto- 
Scan monitor (17" trinitron picture tube, 
max* refresh rate 100 Hz, all V7 graphics 
modes are factory set, meets the standard 
“Ergonomically Tested, TUV Rheinland) 

complete for only £ 1 , 080 .- 

(VL-Version available at additional cost) 


All prices c*cl. VAT 


SPEA Software AG 

Kingston House, Goodsons Mews, 

Wellington Street, Thame, Oxon 0X9 3BX 
Tel. +44-844-26 i 8 86, Fax +44-844-26 17 14 
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SPECIAL 


Windows 
& OS/2 


REPORT 


A GUIDE TO THE WORKPLACE SHELL 

The Workplace Shell is aggressively object oriented. Point anywhere, even on a blank area (as shown), and click on the 
right-hand mouse button; up pops a menu of associated choices. Shaded icons mean an application (or application in the group) 
is running in the background. 


MINIMIZED WINDOW VIEWER 
To keep the Workplace Shell 
look and feel clean, minimized 
applications aren’t arranged 
across the bottom of the 
screen as in Windows. Instead, 
the icons are tucked into their 
own folder. (If you'd realty 
prefer the Windows method, 
you can change it.) 


SHREDDER 
The name is a misnomer. 
It’s just like the Mac 
Trashcan. It erases files, 
but you can also recover 
them. 


TEMPLATES FOLDER 
Templates are predefined 
objects for the Workplace Shell 
for programs, data, printers, 
and so forth. Each type has a 
stack of templates you peel off 
(like a sheet off a pad) and 
drag and drop to a location in 
the Workplace Shell or in a 


PRINTER ICON 

Want to print a file? Just drag the file 
icon and drop it on the printer icon. It 
also gives you the print-queue status. 


DUAL BOOT 

Clicking on it closes all running applications 
and boots your original version of DOS (if set 
up that way during installation). 


START HERE ICON 
This icon tells you just about 
everything you need to know the first 
time OS/2 appears on your screen. 
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folder. Then you click on the right-hand mouse 
button and customize the settings. Templates 
save gobs of time when you’re setting up new 
applications. 


way to get around the problem, at least 
partially. You can boot a “true" DOS im¬ 
age and use drivers that aren’t supported 
under OS/2’s VDMs. The process is com¬ 
paratively complex. You first create a 
bootable DOS disk on another computer, 
then copy FSFILTER (a DOS device driv¬ 
er that provides access to OS/2 partitions) 
to it, use VMDISK to create an image of a 
disk on your OS/2 hard drive, and Finally 
create a new object for the DOS session. It 
works, but you get access only to the de¬ 
vices from within the DOS session under 
OS/2. 

The 32-bit Question 

The future of true 32-bit applications for 
the OS/2 environment is a mixed one. Al¬ 
though OS/2 applications are becoming 
more prevalent, few yet take advantage of 
the OS/2 internal power and multithread¬ 
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FOLDERS 

This is a hierarchical 
approach, just like the 
Mac Desktop. Organize 
applications and data 
in as many layers of 
folders as you wish. It’s 
the graphical 
equivalent of 
subdirectories. 


PROGRAM ICONS 
Any Windows, DOS, or OS/2 applications. OS/2 
starts them directly. (No need to enter Win-OS/2 
to run Windows applications.) 


ing capabilities. Some (e.g., WordPerfect 
for OS/2) are 16-bit ports of Windows ap¬ 
plications. But true 32-bit applications 
(e.g., Lotus Ami Pro for OS/2) are now 
appearing. Their performance is impres¬ 
sive when compared with Windows. 

More thorny is the question of the future 
of 32-bit applications under Win-OS/2. 
When I wrote this. Win-OS/2 didn't sup¬ 
port Windows 32-bit applications and 
VxDs (virtual device drivers). At the pres¬ 
ent time, most applications are compati¬ 
ble under OS/2 2.1. And because Win¬ 
dows for Workgroups uses VxDs, you 
can't use it with OS/2. Help should be on 
the way; IBM expects that an OS/2 2.1 
upgrade will appear “by the end of the 
year" to handle this. In the meantime, how¬ 
ever, you're definitely out of luck. And, 
as mentioned, the question of longer-term 
OS/2 compatibility with future versions 


of Windows remains up in the air. 

Let’s get real. OS/2 2.1 isn’t going to 
push aside Windows. Windows has too 
large an installed base. But neither will 
Windows destroy OS/2 2.1. OS/2 has some 
tantalizing advantages that make it ideal 
for true PC power users, especially in the 
corporate environments that IBM knows 
and loves. After years of development and 
testing and six versions, IBM should fi¬ 
nally take a few well-deserved bows for 
OS/2 2.1. For PC users who need true pre¬ 
emptive multitasking, OS/2 makes a solid 
choice. ■ 


Stan Miastkowski is a BYTE cons idling editor. He 
was cofounder and publisher of the OS/2 Report 
newsletter and has been an OS/2 user since version 
1.0. You can reach him on BIX as “ stanm, M on 
the Internet at stanm@bix.com , or via MCI Mail at 
530-9979. 
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INTRODUCING WORDPEH 
IT’S WINDOWS THE Ui 


Of all the things people do with personal 
computers, word processing may be the 
most personal. 

Nobody writes the way you do. 
Nobody gets the same assignments or 
tackles them the same way. And nobody 
understands that better than WordPerfect", 


Bar™ and arrange them any way you like. 


Windows applications and 
files and launch them from 
within WordPerfect. (How’s 
that for easy integration?) 

You can quickly create 
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the worldwide word processing leader. 

That's why we're excited to intro¬ 
duce WordPerfect 6.0 for Windows. We 
didn’t design it to be the perfect writing 
tool for the average user. We designed it 
to be the perfect writing tool for you. 


MAKE IT TOUR OWN. 

Which features of your word processor do 
you use most often? Are they organized so 
that you can get at them quickly? 

WordPerfect 6.0 gives you direct, 
one-dick access to any command, process 


customized interfaces to streamline the 
writing of reports, memos or letters. Or 
you can simply use any of 70 professton- 


Mow it looks is up to 
you . Bee.. tse every 
aspect of Jie WP 
interface can be 
easily customized 


ally designed Express Docs™ templates 
included in the package. 

And if s not just com¬ 
mands you're in command of. 

Virtually every element of the 
interface — including how it 
looks and feels— is yours to do 
with as you will, 

create 3-D charts 

It’ s the most easily customized word from table anti 

spreadsheet data 

processor ever to come out of a box. w/ f Wr leaving 

WordPerfect. 















































FECT 6.0 FOR WINDOWS. 
AY YOU WANT IT TO BE. 


GETTING HERE Will BE EASY. 

With more than 100 built-in spreadsheet 
functions and advanced charting and draw¬ 
ing capabilities, this is the most powerful 
program WordPerfect has ever developed. 
But how difficult will it be putting all this 
power and flexibility to work? 

If you’ve used WordPerfect on 
another operating system* you and your 
existing documents and macros will feel 
right at home here. This is the WordPerfect 
you know* in a friendlier* more accommo¬ 
dating environment. 

There’s an on-line tutorial for first- 
timers* of course* But there are also inter¬ 
active Coaches smart enough to lead you 
step-by-step through sophisticated opera¬ 
tions* not on sample documents, but on 
your documents. And if you have any 
questions. WordPerfect’s support people 
(widely acknowledged to be the best in 
the business) are standing by to help. 


THE BEST REASON FOR 
MOVING TO WINDOWS. 

This is everything WordPerfect has learned 
about word processing over the years* 
combined with all the advanced ease-of-use 
capabilities of the Windows environment. 

It connects your documents directly 
to other powerful Windows applications, 
and to the rest of the business world. And 
the power of WordPerfect 6.0 is all yours. 


Document templates 
Spreadsheet functions 
Interactive Coaches 
Sophisticated drawing tools 
Direct spreadsheet Import 
Oocumeul manage men! 
Graphics editing 
Irregular loxt wrap 
Borders 

Full WYSIWYG In all views 
Power Bor 


Borland 

■ 

Q 

uadi 

nrPro5 

MSIDE SPECIALLY MARKED BOXES* 


indexing and taxi retrieval 


Bireia database import 

Styles 

Macros 

Auto macro conversion 


To claim it for yourself, visit your 
local reseller and ask about the special 
introductory offer with Quattro Pro 5.0. 
For a free demo disk or to order directly, 
call WordPerfect at (800) 526-2788. 



WordPerfect 


6.0 FOR WINDOWS 
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DOC*IT TM.,Okidata Reg.T.M. M.D. OKI Bectric Industry Company, 
Ltd. Windows T.M. Mtcrosofl Corp. “THE END OF THE PAPER CHASE* 
Reg. T,M. Micro Dynamics, Ltd., Silver Spring, MD. 


DOC-IT INCREASES YOUR PRODUCTIVITYAT WORK . 

We've just brought the paper chase to a resounding and refreshing halt with the 
invention of DOOIT, the revolutionary, desktop document processor that com¬ 
bines a multitude of talents. 

With DOOIT, Okidata has integrated faxing, printing, copying, scan¬ 
ning, cutting and pasting in one unit with a footprint so compact, it takes 
up just a corner of your desk. Incorporating graphics capability compati¬ 
ble with Windows’"and most major software, DOC-IT lets you create 
and communicate finished presentation-quality documents-complete 
with visuals-without having to get 
out of your chair. 

No more standing in line. Everything sits on 
the corner of your desk: simple, handy, pro¬ 
ductive and private; and incredibly easy to use. 

If DOC* IT looks good to you on paper, come 
see it in action at your nearby authorized 
Okidata DOC-IT dealer. TO RECEIVE YOUR 
OWN ONSCREEN DEMO PM. 

OR THE NAME OFA DEALER NEAR YOU 

CALL 1-800-QKI-TEAM. EXT. 264. 
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Partners Seek to Unite Phone and PC 


The Windows Telephony API promises a new generation of phone-enabled 
applications for the desktop 


ANDY REINHARDT 

D espite their obvious affin¬ 
ity, the two most essen¬ 
tial pieces of equipment in to¬ 
day’s offices, the computer and 
the telephone, have yet to be 
fully integrated. The gap has 
not gone unnoticed by vendors, 
but old habits and technology 
have kept the worlds apart. 

Now, as part of its ongoing 
WOSA (Windows Open Ser¬ 
vices Architecture) initiative, 
Microsoft is trying to bridge 
this gulf. Following the front- 
end/back-end model the com¬ 
pany has used in other WOSA 
components, Microsoft and its 
partners have designed a set of 
software interfaces that will fa¬ 
cilitate connecting Windows 
systems to phone equipment. 

The goal of the Windows 
Telephony API, or TAPI , is to 
enable a new generation of tele¬ 
phone-enabled software appli¬ 
cations, while at the same time 
making it easier to connect 
desktops, laptops, and LANs 
into phone systems and PBXes. 
TAPI defines a client-side API 
that supports telephony features 
and a back-end SPI (service 
provider interface) that defines 
how phone equipment talks to a 
Windows DLL. When imple¬ 
mented, TAPI will let you ac¬ 
cess sophisticated central phone 
functions from your PC and let 
developers create phone-based 
programs without having to 
worry about the intricacies of 
the device on the other side of 
the interface. 

Helping Hands 

Microsoft’s partners include 
phone-equipment vendors 


Northern Telecom, Alcatel, and 
Rolm; call-processing system 
makers Dialogic, Natural Mi¬ 
crosystems, and Octel; software 
vendors Lotus, Delrina, and 
Contact Software; chip makers 
Intel, National Semiconductor, 
and Analog Devices; and 
RBOCs (Regional Bell Oper¬ 
ating Companies) Ameritech 
and US West. Together, these 
companies are redefining the 
physical and logical connection 
between phone and PC. Soon 
you may have both devices on 
your desk, attached to a PBX 
and operating under the control 
of desktop software. In the fu¬ 
ture, telephone hardware could 
become integrated into the PC, 
and a handset could become a 
standard PC accessory. 

In either scenario, the PC 
display will be the user inter¬ 
face to the phone system. To 
place a call, you could select a 
recipient from a pull-down list, 
and the phone number would 
be routed out through the PBX 
or switch. If you have a sepa¬ 
rate desktop phone, the PBX 
would ring it when the con¬ 
nection is made. Similarly, tak¬ 
ing advantage of the Caller I.D. 
capability that identifies the 
phone number of an incoming 
caller, the PBX could feed the 
number to a database that 
would look up the caller’s rec¬ 
ord and send it to your screen 
while the phone rings. 

Much of the motivation for 
TAPI is the growing complex¬ 
ity of today’s phone systems. 
Many users don’t take advan¬ 
tage of sophisticated features 
such as Call Forwarding be¬ 


cause they can’t figure out how 
to use them. Providing access 
to these capabilities through the 
Windows interface could make 
them easier to use. For exam¬ 
ple, you could set up a confer¬ 
ence call by dragging and drop¬ 
ping the names of all the 
participants into a box on the 
screen, leaving the PBX to 
place the calls. 

An attractive potential ap¬ 
plication of TAPI would be a 
unified “in box,” where E-mail, 
fax, and voice-mail messages 
are presented. This would elim¬ 
inate an annoying aspect of 
voice mail: the need to listen 
to all the messages in a linear 
fashion. With Caller I.D. and 
a database of known numbers, 
incoming messages could be 
listed by the name of the caller, 
letting you retrieve them in any 
order. Using the same kinds of 
filtering software now avail¬ 
able for E-mail (e.g., Beyond- 
Mail), you could prioritize 
voice messages or specify that 
calls from certain people be 
forwarded to another location. 

Adding the LAN 

For the time being, TAPI as¬ 
sumes that each client system 
is linked directly into the PBX 
or phone switch. It also requires 
that the software to implement 
phone capabilities be installed 
on every client, which could 
cause big companies with tens 
of thousands of users to think 
twice about the cost of buying it. 

To better address the in¬ 
stalled base, Novell and AT&T 
have established a nonexclu¬ 
sive partnership to connect Net¬ 



Ware servers and AT&T Defin- 
ity switches. This server-based 
approach would allow the same 
kinds of features described 
above—dialing out directly 
from the client (routed through 
the server to the PBX) or look¬ 
ing up incoming Caller I.D.s in 
a server database—but would 
distribute the cost of telephony 
software across all network 
nodes. One major advantage of 
a LAN-based solution is that 
the PBX and LAN user direc¬ 
tories may be integrated and 
centrally managed. It could also 
eliminate the need for separate 
network and telephone wires to 
each workstation. 

The Novell/AT&T and Mi¬ 
crosoft solutions are not nec¬ 
essarily incompatible: You 
could apply client-side TAPI 
applications in a NetWare 
environment through AT&T 
switches. Sue Rubinstein, a se¬ 
nior research analyst for the 
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Meta Group (Reston, VA), 
says that Microsoft’s architec¬ 
ture “is more end-user oriented 
for voice-enabled applications 
sold through retail." She argues 
that the Novell approach will 
be preferred by corporate cus¬ 
tomers because it fits in better 
with today’s installed base of 
network and telecommunica¬ 
tions equipment. 

In the future, Microsoft is 
expected to supply a server- 
based solution that runs on 
the NT Advanced Server. Al¬ 
though both companies have 
said they are not competing for 
the same market, Rubinstein 
disagrees. ‘They’re coming at 
it from two different direc¬ 
tions,’’ she says, “but they’ll 
absolutely be competing head 
to head within two years." 

The problem with the LAN- 
based approach, notes Frank 
Dzubeck, president of Com¬ 
munications Network Asso¬ 


ciates, a Washington, D.C., 
consultancy, is that today’s net¬ 
works aren't designed to han¬ 
dle real-time voice traffic. 
While Dzubeck believes tele¬ 
phony functions will appear 
immediately in notebooks and 
PDAs—typically in wireless 
implementations—they won’t 
become common in the desk¬ 
top environment until voice can 
be carried well across LANs. 

Whither the Phone? 

Dzubeck agrees with Rubin¬ 
stein that the Novell/AT&T so¬ 
lution is now more attractive 
to customers. “Companies 
aren’t going to throw away 
their PBXes, so they’ll want to 
tie them to servers," Dzubeck 
says. But later in the decade, 
especially with the rise of desk¬ 
top videoconferencing, those 
PBXes will be replaced with 
video servers and ATM switch¬ 
es, affording great risks to the 


established suppliers and an op¬ 
portunity for new players. In¬ 
stead of sophisticated, propri¬ 
etary hardware devices, phone 
“systems" will become soft¬ 
ware modules running on off- 
the-shelf servers and local data/ 
voice/video switches. 

The same holds true on the 
desktop: If telephones migrate 
from stand-alone devices into 
PC peripherals, established 
players could lose their shirts. 
Rubinstein points out that there 
is no need for a fancy desktop 
phone with lots of buttons and 
an LCD display if all of its fea¬ 
tures can be accessed from a 
Windows desktop. So, vendors 
of phones will have to learn to 
sell PC add-ins and software 
to computer owners. 

Another wild card in the 
path to acceptance for TAPI is 
General Magic’s Telescript, an 
interpreted language that aims 
to do for telecommunications 


what Adobe’s PostScript did 
for printing. Telescript defines 
an architecture for communi¬ 
cation of rich data types trans¬ 
parent to underlying protocols 
and media. Through the use of 
“agent" objects, Telescript goes 
well beyond merely integrat¬ 
ing today’s PCs into the phone 
system: It defines an intelligent 
subsystem for establishing and 
routing communications among 
users and processes. Given its 
backers, who include AT&T, 
Apple, and Motorola, Tele¬ 
script may find its initial ac¬ 
ceptance in mobile applica¬ 
tions. but it could eventually 
become standard middleware 
between the client Windows 
interface and back-end services 
ranging from local switches to 
the information highway. ■ 


Andy Reinhardt is BYTE's West 
Coast bureau chief. You can reach 
him on BIX as ’* areinhardt." 
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Not Shareware. 
Available at book 
and software stores 
everywhere or 
have your dealer call us. 


Abacus®! 

Dept. S11,5370 52nd Street SE 
Grand Rapids, Ml 49512 



Work Faster and Easier with Floppies 

One-pass diskette copy, multiple 
diskettes, copy 3-l/2 M to 5-l/4 H 
and vice versa, much more. 

Item# B2II $23.95. 


Windows Tune Up 

Analyze and reconfigure your 
system to supercharge Windows 
with this slick, convenient group 
of utilities. 

Item# B2I6 $17.95. 


Personal Data File Manager 

Manage your addresses, contacts, 
books, VCR tapes and more. This 
last and simple database manager 
has a report generator and more. 
Item# B222 $17 95. 


Astronomy Star Finder for Windows! 
Turn your PC into a Windows 
planetarium. Complete data-base 
of 10.CXX) stars (with technical info) 
from 200 places worldwide. 
Item# B2I5 $19.95 



DataCruncher 

Fast access to all compression pro¬ 
grams. Here’s a simple way to ran 
PKZIP, LHARC, ARJ and others 
from Windows. Pack and unpack 
quicklv without problems. 

Item# B2I4 $17.95 



Art Masterpieces on Your PC 

From Monet and VanGogh to 
Michaciangclo and others, their 
work is here for you to use in BMP 
format. 

Hem# B226 $15.95 



Add Impact with Graphics 

Each package contains 100+ ready - 
lo-use. professionally created 
clipart in PCX format. 

Item# B224 $15.95 
More Graphics 
Item# B225 $15.95. 



The Frugal Desktop Publisher 

Create newsletters, brochures, ads. 
and more with this feature-filled 
Windows page layout package, 
import graphics, change fonts, add 
designs, more. 

Item# B2I7 $19.95 



Windows Icon Editor 

Create, personalize and change 
icons for your own taste. Works 
with EXE and DLL files. With 
icon library and screen capture to 
a 32x32 icon, more. 

Item# B2I9 $17.95. 
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Puzzles, Pranks, Toys and 
Games for Windows 

Outrageous puzzles, pranks and 
games that will make everyone 
laugh. The most hilarious 
collection of fun yet for Windows. 
Item# B227 $19.95. 


Please rush me the following items: 
Item# Title Price 


For Iasi delivery Order Toll Free 1-800-451-4319 ext. S11, or FAX (616) 698-03251 

Or mail this coupon to: Abacus, 5370 52nd Street SE, Grand Rapids, Ml 49512 
Method of Payment: UVisa □MasterCard □Am.Express J Check /M.O. 
Cardf:l_J__l_l_l_L_l_J_l_J__LJ__) Expires: / I 



Name: 


Subtotal: 

Ml orders include 4% sales tax: 
In US & Canada add $5.00 shipping: 
Foreign orders add $13.00 per item: 
Total amount (US funds): 


Company:_ 

Address:_ 

City._State: _Zip: _ 

Phone#:_Fax#:_ 

□ Yes, please rush your free catalog of PC books and software. Dept.su 


Make Windows Scream, 
Literally With sounds, 
effects and wave manager. 
Windows becomes lively 
and fun with 40+ new 
sounds. 

Item# B221 $19.95. 
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“ALR’s 

EVOLUTION VQs 
have certainly made 
the most out of 
existing technology.” 

IDCWeekh Update - 
May 20, 1993 

“A stylish tower 
system, the ALR 
EVOLUTION VQ 

incorporates more new 
Hardware features 
than any other 
machine reviewed 
here.” 

PC Mqgcqjne U’fC- 
July, 1993 


raidum Ii 
Power Fro 


“Best of Show, Spring 

Comdex, 1993” 

BYTE Mi tfaxine' 

May. 1993 


orrow s S 


PC Magazine' 
June 15th 1993 
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60 MHz Pontium Processor va. 66-MH/ 14860X.2 


■160-MKz Pentium Processor 
■I66-MH* i486DX 7 Processor 

»*»* VwilOM 

-mr/' 7 ,w*n 


Pentium 

ITrocebsoh 


Systems shown from le/r tonghr, 
.ALR EVOLUTION VQ/60 
& EVOLUTION V 


[ 40% greater {xrfarmariLV is tuju' </n!y $ I 

_ mon? than our comparably configured 

“fa 33'MHz i486DX systems! 

z 

ALR EVOLUTION IV 4/50d 


Prices Stan at 

$1365 

Call ALR For Other 
Pricing and Custom 
Configuration* 
"l.iiuirnJ time «4fcr on 
ALR EVOLUTION IV 
ISA - hoard lyurnu only 



GRAPHICS* 

*Tast, compact, nicely designed.., 
a solid desktop choice.” 


InfoWodd July 5, 1993 



C7 Cj ] e could talk for days about how 
\JU great our new EVOLUTION V 
family is. We could fill up pages detailing 
why these 64-bit Pentium processor 
powerhouses are the most revolutionary 
systems to hit the microcomputer 
industry in years. Bur frankly, it’s easier 
for us to just quote the industry experts. 
After all, these folks live, breathe and 
dream computers, so if something f l 



impresses them, you know it has to be good. 

Yet these systems are more than just award 
winners. The EVOLUTION V family 
continues ALR’s eight year history of 
delivering state^oftthe-art technology at 
unbeatable prices — a tradition shared by 
our entire family. Backed by our industry 
leading 5/15 warranty, the entire ALR product 
line delivers an unbeatable combination of 
LIST performance, service, and value. 


• I litfi-cml power at an affordable pnee 

• 2 VESA local bus dor* for enhanced cumpanbdiry and performance 

• WDU local bus graphics tor high speed Windows'" computing 

• Ample expant lability for challenging applicatkats such as image 
pmccjamg, data management, and high-end multimedia 

• An upgrade path to Pentium Technology and ALR's revolutionary 
5 Year/15 month warranty provide true investment protection 

• EISA and ISA bus architectures available 

ALR FLYER VL 4/50d 


Pnccs Stan at 

$1,460 

Call AI.R For Other 
Pricing and Custom 
Configurations 

“The power-saving capability carries no price premium.” 

PC Week June 7, 1993 

♦ Remarkably affordable 50-MHi computing 

♦ Integrated accelerated local bus graphics (WD33 RocketChip) 
for outstanding Windows performance 

ti Energy saving design helps lower your electric bill while 
ntumoting a better environment 

♦ VESA local bus dot foe enhanced compatibility and performance 

♦ 5 Yew/15 month warranty provides kng term peace rf mini! 


Some lysterr* shown with optional mentare 
Intide logo Is a irodemortc of Intel. Corp Al other brand and product names are 


The ALR EVOLUTION VQ/60 & EVOLUTION V 

Technology designed from the inside out 

While most of today'* Pentium processor systems are merely upgraded versions of existing 32-bit i486-bascd PCs. the ALR EVOLUTION V and the 
EVOLUTION VQ were engineered trum the gmund up rotake lull advantage of this .idvanccd, 64-bir CPU- With support for the Pentium processor’s 
wider data path and high performance tsntc-hack mode, these powerful systems easily outperform their Ins sophisticated competitors. 



1. 60 cir6AMH: PentiumlWcvor 

2. QunJflex 128 Architetiutie (ALR 
Custom ASICS) wirh Dual 64-bit 
Path cache or* Memory, Supports 
Pentium Write-Back Mode 

y.fkml 256-KB (512-KB total) 64-bit 
integrated Wntc-faack Cache 

4. 16-MB RAM(Expandablr to 1-GB); 
True 64-bit Lhta/Mcmnry Path 

5. Ten 32-bit EISA Expansion Slots 

6. 3 VESA VL Local Bus SW 
Also Includes: 

11 Diiw Rays 

415 Watt Power Supply 


L 60-MH: Pentium Processing 
Supports Pentium Write-Back Mode 

2. ^CMB RAM (Expandable to 
128-MB); True M-bltUu/CadW 
Memory Path 

3. Integrated 256-KB Wrtte-hack 

l . K 111 

4 Integrated MULTU.S 
(Muiri-seeking) IDE Ccntrolicr 

5. Six ISA Expansion Sloes 

6. 3 32-ht VESA VL Local Bus Slots 
Also Includes: 

Six Drive Bays 
200 Watt Power Supply 



The ALR EVOLUTION VQ System Board Technology The ALR VOLITION V System Board Technology 

For more information or to order please call 

S\ J 800-444-4ALR I, 

ALR can be reached on Computerve QOALRfNC 


ALR 


Advanced Logic Research. Inc. 

94,01 Jeronimo Itvme, CA 92716 (7J4) 5^1-6770 FAX: (714) 581-9240 

notice. Verity competitive pricing with ^onotactute* nice* txued on Ui doaon AUttio regoered nextema* ct AdvcjTcoa logic Reieare*, Ine./niei 
reentered frooemarta of tr*r rwqecttve owners ot W tty Advancea Logs; Sesearch Inc. 
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IBM Has High Hopes for 
Multimedia on OS/2 

Multimedia Extensions for Presentation Manager gives capabilities to OS/2 
that outstrip Windows 3.1 


NICHOLAS BARAN 

I BM faces an uphill battle 
in its effort to make OS/2 a 
major player in the PC operat¬ 
ing-system arena. But the com¬ 
pany has a clear advantage with 
the multimedia capabilities of 
OS/2, which are packaged as 
the Multimedia Extensions 
for Presentation Manager {or 
MMPM/2 for short)* 

This advantage comes in 
part from OS/2 features such 
as 32-bii bandwidth and pre¬ 
emptive multitasking* These 
features enable the operating 
system to handle simultaneous 
multiple video and audio 
sources as well as the demands 
of video and audio synchro¬ 
nization and high-speed video 
frame rales that are required 
for digital movies. 

Windows 3*1, on the other 
hand, does not offer the per¬ 
formance or the robustness to 
handle sophisticated multi¬ 
media applications. 

(For a detailed com¬ 
parison of multi- 
media on Windows 
3.1 and OS/2, see 
“Multimedia Infra¬ 
structures,' 11 August 
BYTE.) In spile of 
the software's limi¬ 
tations, however, Mi¬ 
crosoft has focused 
its multimedia pro¬ 
gram on Windows 
3,1 and has not done 
much to promote 
multimedia for its 


new high-performance Win¬ 
dows NT operating system* 
Observers speculate that Mi¬ 
crosoft will promote multi- 
media heavily in its 32-bit suc¬ 
cessor to Windows 3,1 (called, 
depending on whom you talk 
to, either Chicago or Windows 
4), which is due out sometime 
next year. 

Window of Opportunity 

In the meantime, IBM is ag¬ 
gressively pushing OS/2 for 
multimedia. In the past few 
months* IBM has announced a 
series of multimedia develop¬ 
ment tools, under the moniker 
Ultimedia t that work with 
MMPM/2. 

Ultimedia Builder allows 
you to build multimedia pre¬ 
sentations. Ultimedia Perfect 
Image is an image-processing 
too) for editing and enhancing 
captured images* And Ultime¬ 


dia Workplace provides links 
for multimedia applications and 
databases so that you can in¬ 
corporate data from your data¬ 
base into multimedia presenta¬ 
tions. In addition, IBM is about 
to release a tool called Ultime¬ 
dia Video IN for capturing 
video footage and converting 
ii into a sequence synchronized 
with audio. 

All of these tools support 
IBM's Ultimotion data-com- 
pression algorithm; in addition* 
they also support other major 
data-compressi on algorithms, 
such as SuperMac's Cinepak 
and Intel’s Indeo* It is also in¬ 
teresting to note that IBM is 
porting its Ultimotion algo¬ 
rithm to Windows. 

But while few would dispute 
that IBM's multimedia offer¬ 
ings are superior to what is 
currently available from Mi¬ 
crosoft, there's considerable 
concern about GS/2's 
installed base. Says 
Joe Seirica, vice pres¬ 
ident of product de¬ 
velopment ai Maxis 
(makers of the popu¬ 
lar SimCity game for 
the Mae and Win¬ 
dows), “The OS/2 
market is still too 
small. The installed 
base isn't large 
enough for us to sup¬ 
port OS/2. Where's 
the OS/2 section in 
the software store?" 



While OS/2's small installed 
base might scare off the game 
makers, IBM says that it is 
making headway with corpo¬ 
rations that want to use multi- 
media for computer-based 
training and video E-mail and 
conferencing. For example. 
Holiday Inn is designing a mul¬ 
timedia training system for its 
desk clerks using OS/2 multi¬ 
media. 

IBM's brand manager for 
multimedia, Karl La Walk ob¬ 
serves that “people who are be¬ 
ginning to use multimedia are 
discovering they need a robust 
platform—we're seeing in¬ 
creased acceptance of OS/2 
across all areas of [the multi- 
medial market pi ace.” ■ 

Nicholas Bo ran is a BYTE consulting 
editor living in Sandpoinu Idaho. He 
is the author of Windows from the 
Keyboard (John Wiley & Sons, 19931 
He cun be reached on BIX as u nick - 
baran. %t 



Multimedia Extensions for Presentation Manager. 
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Expand SureiMAPS nifb detailed information 
on major metirftohfun areas. 


Now there’s a better way: SureiMAPS™ 

CD-ROM based desktop mapping software 
From Horizons Technology. No more 
colored stick pins. No more holes in your 
office wall. Sure!MAPS brings detailed mapping 
capabilities directly to your DOS or Windows PC. 

Import your database into Sure!MAPS to reveal geographic 
trends that will help you make faster and better business deci¬ 
sions. Whether it’s real estate listings, office locations, customer 
sites or virtually any kind of point-specific data, Sure!MAPS can 
open your eyes to a world of valuable insights. 

The SureiMAPS base product includes a continental US. map 
and two world maps. You can expand your map coverage by 
-omering full-color raster USGS Map Sets of 

$199 major metropolitan areas, complete with ter- 
RETAIL! rain contours and details like airports, parks, 

-rivers, buildings ;uid bridges. Street-level 

maps and satellite imagery are available, loo. All you have to 
do is pick the Map Set mat contains your city or region and 
SureiMAPS does the rest. It even imports spreadsheet mid data¬ 
base files, calculates distance and area, and scrolls from map to 
map in one seamless presentation. 

Pin-point mapping will never be tbe same after SureiMAPS. 

So throw away those little pins and call 1-800-828-3808. 

Or plot a course to your local distributor, reseller or computer 
store to get your copy today. 


Street maps let you pm-point locations hr 
address or fafitude/longitude. 



Horizons Technology, Inc, 

3990 Ruffin Rd 
SanDi^.CA 92123-1836 

( 800 ) 828-3808 

horelMAPS feiLiraikrmrk of Huriaoiis Tidutplqgy, Inc, 
maps, arc; chpyi^ted' by CLak r [nfc 






















SPECIAL 


Windows 
& OS/2 


REPORT 


Pen for OS/2 

IBM sees multitasking as key to moving OS/2 into the pen market 


ED RERRATORE 

I BM first had to make OS/2 
the robust operating system 
users expect. Then came pen 
capability, supported by hard¬ 
ware makers such as Dauphin 
Technology, Telepad, and AST 
Research. Now for the Person¬ 
al Systems Products group’s 
next challenge: selling Pen for 
OS/2 horizontally in an essen¬ 
tially vertical market. 

IBM’s chief target market is 
the company’s long-established 
base of existing users. “Cus¬ 
tomers want either to take those 
custom-built applications and 


add pen function to them or to 
continue running their DOS, 
Windows, and OS/2 applica¬ 
tions and write a brand-new 
pen application,” says Gordon 
Arbeitman, PSP’s technical 
planner for pen software. This 
approach saves money and pro¬ 
gramming time, especially con¬ 
sidering the “very minor tran¬ 
sition” for a competent OS/2 
programmer to master Pen for 
OS/2’s controls and APIs. 

The problem? Despite note¬ 
book PCs with bigger hard 
drives and more RAM, the per¬ 


ception lingers that OS/2 is a 
desktop operating system. And 
there is the better-grounded per¬ 
ception that handwriting recog¬ 
nition has a long way to go. 

But for mobile workers us¬ 
ing standard forms and need¬ 
ing to multitask. Pen for OS/2 
may serve well. For example, 
says Debra Davis, PSP pen 
brand manager, if you're a me¬ 
ter reader filling out a pen-driv¬ 
en form, “you could be send¬ 
ing the data back, accessing 
customer files, preparing bills, 
and getting them out faster.” 



Says Gerry Purdy, Data- 
quest’s chief mobile comput¬ 
ing analyst: “It may end up, for 
a mission-critical application, 
to be the kind of operating sys¬ 
tem that is absolutely right on. 
You can’t get that [yet] from 
Microsoft.” ■ 


Ed Perratore is a BYTE news editor 
based in New York. You can reach 
him on BIX as “ eperratore . ” 



“DynaComm is Microsoft’s® 
choice for terminal emulation.” 

It should be yours. 

Evaluating terminal emulation software? Consider the one Microsoft 
chose for communicating across their world-wide network. FutureSoft’s 
DynaComm for Windows 1 "’ offers a single solution for PCs 
communicating across multi-platform networks to host computers. 


DynaComm features: 

• 16 Terminal emulation types 
for UNIX, DEC, Hewlett- 
Packard, IBM, and Data 
General systems 


• 19 Network interfaces 
including TCP/IP and IPX 

• Powerful development tools 
for creating GUI front ends to 
host applications 


Tim Heflin 
Manager y End-User Services 

Microsoft, Inc. 


Network Topology: Ethernet 
Networking Protocol: TCP/IP 
Host: DEC VAX 



800 - 989-8908 

dfFutureSoft 

12012 Wickchester Lane, Suite 600 • Houston, Texas 77079-1222 USA 
713.496.9400 • 713.496.1090 FAX • 800.989.8908Sales (USA) 

Windows is a trademark o! Microsoft Corporation. Microsoft is a registered trademark of Microsoft 
Corporation. DynaComm and FutureSoft are registered trademarks of Future Soft Engineering, Inc. 
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No doubt you’ve experienced the limitations of Windows. 


CentmlMiil Sojiuxm 


Too slow. Too cluttered. And a little klutzy. Clearly , S* Windows has its imperfections. 

Fortunately, they *re easy to fix. All you need is PC Tools ™ for Windows software. It makes Windows faster, simpler, more fun — 
white it protects your data. Info world concluded, "'with the release of PC Tools for Windows , Central Point has in a single stroke 
grabbed the top spot as best Windows shell from Norton Desktop." We couldn't have said it better. And at $99 (from participating 
dealers) the advantages of PC Tools for Windows are really hard to ignore. To see if you qualify for the 
$49.95 upgrade to PC Tools for Windows , just cal! 1-800-695-0679. 
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IBM Makes MP Promises for OS/2 


By adding symmetrical multiprocessing to OS/2, IBM has brought scalability to 
its premier desktop operating system 


ED PERRATORE 


M ultiprocessor-capable 
hardware is a waste if 
your software is unable to use 
more than one CPU at a time. 
One major criticism of OS/2 
has been its lack of support for 
multiprocessing. IBM plans to 
rectify this situation with OS/2 
SMP, an operating-system en¬ 
hancement due to go into beta 
by year's end. 

IBM expects OS/2 SMP to 
turn in performance numbers 
superior to SMP performance 
on kernel-based operating sys¬ 
tems* According to OS/2 de¬ 
veloper Dave Medina* OS/2 
SMP lacks much of the bag¬ 
gage of message passing and 
other overhead required to 
enable SMP on kernel-based 
architectures. This could mean 
a performance advantage for 
OS/2 over Windows NT and 
IBM's forthcoming Workplace 
OS when compute-intensive 
applications are run on a mul¬ 


tiprocessing system. 

OS/2 SMP makes no dis¬ 
tinction between operating-sys¬ 
tem tlireads, such as the Work¬ 
place Shell or the Windows 
Manager, and those of the ap¬ 
plications, says OS/2 SMP 
development manager Ayodele 
1. Anise. And DOS and Win¬ 
dows applications as well as 
those for OS/2 will be support¬ 
ed, Multithreaded applications 
will benefit the most, of course, 
because the various threads can 
be dispersed among available 
processors. 

Ensuring Compatibility 

By the time the code goes into 
beta, IBM hopes to have over¬ 
come difficulties created by 
certain OS/2 ISVs {indepen¬ 
dent software vendors) who, in 
the words of John Navas, a 
consultant working with alpha 
OS/2 SMP code under contract 
with Everex, “have written 


code that makes a lot of as¬ 
sumptions that are tied to a 
uniprocessor." Such software 
can very easily get into race 
conditions, where two pieces 
of code in the same application 
deadlock over simultaneous at¬ 
tempts to access the same re¬ 
source. For example, the ap¬ 
plication may boost its priority 
because it assumes nothing else 
will be running* “In a multi¬ 
processing environment, that 
doesn't work," says Navas. The 
answer, he suggests, may be to 
offer a compatibility mode in 
which a particular ill-behaved 
application can run in a unipro¬ 
cessor-emulation mode. 

Navas's team, running Au¬ 
toCAD, Windows applications, 
Ultimedia for OS/2, and other 
applications, has encountered 
no problems that he does not 
expect to see resolved by the 
time the code goes into beta. 
“Our only concern right now 
is bow fast IBM is going to 
move forward," he says. Tve 
got people who are saying that 
they'd lake it yesterday." 

When we went to press, the 
decision on how to package 
OS/2 SMP had yet to be final¬ 
ized. Weaving it into OS/2 2,2 
is a possibility, as is offering it 
as a quiet upgrade—the way 
the Personal Systems Products 
division included the 32-bit 
graphics engine in its Service 
Pak late last year. IBM says it 
tentatively expects to sell it 
through the OEM channel on 
OS/2-equipped multiprocess¬ 
ing systems from IBM and 
other vendors. 

However it hits the market. 



OS/2 SMP is sure to better 
IBM's attraction in the face of 
formidable opposition from 
Microsoft and from PSP itself 
“One of the big objections I've 
seen many limes, from clients 
who arc looking at OS/2, is its 
lack of scalability " says Navas. 
“They're saying, TPs limited 
to one Intel processor—what 
if I need more power than 
that?' This is the answer. It's 
limited to however many chips 
you want to buy, assuming the 
hardware guys come through 
and deliver reasonably priced 
systems." ■ 

IBM Carp. 

Old Orchard Rd. 

Armonk, MV 10504 

(800) 342-6672 (end-user safes) 

(800) 4264579 (OEM sales) 
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Ed Perratorc is a BYTE news editor 
based in New York. You can reach 
him on BIX as " eperraiore ." 


Symmetrical Multiprocessing 


Processor 


Processor 


Processor 

Cache 


Cache 


Cache 



Memory 


In a symmetrical multiprocessing system, the processors have equal 
access to system resources, and any processor can run any operating- 
system or application thread. In an asymmetrical system, one processor 
usually runs the operating system and controls access to resources, 
creating imbalances in the distribution of work across the processors in 
the system. 
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SOFTWARE DEVELOPERS 


The Key to Solving 
Your Piracy Problem & 
Increasing Sales. 


Protect Your Software and Profits 

Lets face it Piracy costs software developers 
billions of dollars in lost sales each year. The only 
way to protect yourself from these losses is to 
protect your products. That’s why more developers 
protect with Sentinel from Rainbow Technologies, 
the worlds largest manufacturer of software 
protection devices for software developers. 


Most Widely Used Keys in the World 

Over 10,000 software developers worldwide use the 
Sentinel Family of software protection keys from 
Rainbow Technologies. They 
U II I^SL are simply the most reliable, 
future of ' softW3re compatible and effective keys 
available. And with more keys to choose from, the 
Sentinel Family offers keys for more platforms and 
languages than anyone else. For DOS, OS/2, Windows, 
Macintosh, LAN, UNIX, open systems and more. 


Service and Support Worldwide 

Rainbow Technologies is the world leader in software 
protection. With offices throughout Europe and the 
United Stares, and distributors located worldwide. 

Rainbow Technologies offers just-in-time delivery and 
the largest engineering and technical support staff in the 
software protection industry. Find out how Sentinel keys 
can help solve your piracy problem and increase sales. 
Contact Rainbow Technologies at 800/852-8569 for a free 
copy of “The Sentinel Guide to Securing Software” and ask 
how you can get a Sentinel Evaluation kit. 





^RAINBOW 

T I C K N D L fl C I E S 


9292 JERONIMO ROAD, IRVINE, CALIFORNIA 927 1 0 * 800/852^569 ■ 714/454-21 GO - fax 7T4/4S4-B557 
Intcmatfonai offices are located in die United Kingdom, Germany and France. 

Distributors located worldwide 


C' IV9J Rainbow lerhnotaqiet. (nc Air product namci are trademarks of mar respective owners. 
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CALL ONE OF THESE TO EJND THE ADDRESS OF YOUR NEAREST DlSTRfDUTOR: 

SZKi Recognita corf., H-1012 Budapest, MarvAny u, 17., Hungary • Phone: 36-1/201 8925 Fax: 36-1/201 7607 
Recognita Corp. of America. 1 156 Aster Avenue, Suite F Sunnyvale CA 94086, USA ■ Fhqnei 1 408/241-5772 FAX: 1-408/241 6009 


, •••:/ '-P ; 


The emergence of the * 
Information Age has created 
never-ending mounds of 
paper. The task now of effi¬ 
ciently SLIMMING DOWN THIS 
EXCESS OF WRITTEN MATERIAL IS 
TREMENDOUS. ENTERING ALL VALU¬ 
ABLE INFORMATION INTO A DATABASE 
IS ONE LEAP OVER THE HURDLE, BUT 
MANUALLY RETYPING THE MATERIAL 
IS TIME CONSUMING AND MAY LEAVE 
YOU BEHIND IN THE RACE. 

NOW, SHAPING UP HAS NEVER 
BEEN EASIER WITH RECOGNITA 
Plus 2.0, This Optical 
CHARACTER RECOGNITION (OCR) 
SOFTWARE HELPS TRIM DOWN 
THOSE PAPER OBSTACLES, BY ACCU¬ 
RATELY SCANNING AND READING 
PRINTED TEXT AND DATA QUICKLY 


AND ECONOMICALLY INTO 
YOUR COMPUTERS. 


WHAT MAKES RECOGNITA PLUS 
2.0 A LEADER OF THE PACK IS ITS 
OMNIFONT CAPABILITY, PLUS BEING 
FRE-TRA1NEQ AND TRAINABLE, IT IS 
VERY LIGHT ON MEMORY AND DISK 
SPACE, AND IS EXTREMELY FAST, 
REACHING SPEEDS OF UP TO 300 
CHARACTERS PER SECOND. 


A TRULY GLOBAL COMPETITOR, 
Recognita Plus 2.0, opens up 
THE WORLD, WITH ITS ABILITY TO 
READ OVER EIGHTY LANGUAGES, 

EXERCISE YOUR CHOICE FOR A 
MORE EFFICIENT OFFICE WITH 
RECOGNITA PLUS 2.0, HERE IS A 
PRODUCT BOTH PERFORMING AND 
DESERVING GREATER RECOGNITION. 




i-JfW FEATURES OF 7t ECD3 j J JTA PLUS 2,0 

Improved accuracy: due to Self Assertion Technology, 

Ease of use: Redesigned screen, accessing many new 

AND ENHANCED FEATURES, 

NEW RECOGNITIONS SUPPORTED: DOT-MATRIX, AND FAX FILE, 

* 

FULL INTERNAL EDITOR FOR ALL FORMATS: PLUS DEFERRED EDITING 
AND A UNIQUE OCR SPECIFIC SEARCH AND REPLACE FACILITY. 

Windows Word-processors: direct connections available, 

PLUS DEFERRED PROCESSING AND TEMPLATES, 

❖ 

Development Toolkit available, plus TWAIN support. 


SZKI 

RECOGNITA Corp. 
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Shaping Up 

For Greater Recognition 
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OS/2 and Windows Networks 



BARRY NANCE 


W hen you visit a for¬ 
eign country, you 
use the local cur¬ 
rency, and you try 
to follow the local customs* On many 
levels, you soon discover that people 
are not all that different* If you’re fa¬ 
miliar with Novell’s NetWare, using a 
LAN based on OS/2 or Windows gives 
you the same feeling of being in a for¬ 
eign country. You learn to think of the 
LAN in different terms, but you quick' 
ly find the net result—shared disk space, 
shared files, and shared printers—not 
all that different from what you’re accustomed to. LANs 
based on OS/2 and Windows use different means to achieve 
lile and print I/O redirection, and Lhey offer some capabil¬ 
ities difficult to implement in a NetWare environment. 

Two server-based NOSes (network operating systems), 
IBM’s LAN Server 3,0 and Microsoft’s LAN Manager 
2. L run on various flavors of OS/2 and share a common 
code base—programmers from IBM and Microsoft worked 
closely together to create the original versions of these 
products. Microsoft’s newest operating system, Windows 
NT Advanced Server, runs on NT: Microsoft w ill contin¬ 
ue lo offer and support LAN Manager running on OS/2, as 
well as lhe NT Advanced Server. 

Future products will use IBM’s SMB protocols on Net¬ 
BIOS to exchange file data. Lee Reiswig, president of 
IBM’s Personal Systems Products Division, says his divi¬ 
sion plans to ship a peer-to-peer LAN product later this 
year or in early 1994, The as-yet-unnamed product has an 
object-oriented interface and a clipboard that lets different 
workstations share information. IBM licensed the core 
software from Symbolics. IBM will position its peer LAN 
relative to OS/2 the same way Microsoft does with Win¬ 
dows for Workgroups and Windows 3.L 

Other NOSes that work with Windows but aren’t part of 
the base Windows environment include LANtastic for 
Windows. Invisible LAN, and WEB for Windows. Sun 
Microsystems says that later this year, it will release a ver¬ 
sion of NFS (Network File System) that will run on NT. 
IBM offers TCP/IP for OS/2. These latter two products 
help OS/2 and NT work with Unix-based servers. 


LAN Server and LAN Manager 

LAN Server 3.0 is a 32-bk NOS that die BYTE NSTL team 
has clocked as being faster than NetWare 3.11. LAN Man¬ 


ager uses many of the same 
commands as LAN Server and. 
like it, works internally. LAN 
Server runs on OS/2 2.x, which 
you buy separately, while LAN 
Manager comes bundled with 
OS/2 1.3. 

LAN Server and LAN Man¬ 
ager are excellent environments 
for client/server computing. It’s 
relatively easy to program an 
OS/2 computer, even one that 
is already running as a file server. If you have a staff of pro¬ 
grammers or if the applications software you buy already 
supports LAN Server and LAN Manager, client/server ar¬ 
chitecture becomes a possibility. SQL Server, Oracle, and 
DB2/2 are examples of RDBMSes (relational database 
management systems) that work well on OS/2-based LANs. 

In LAN Server and LAN Manager parlance, a requester 
is the software that lets a workstation log on to a domain™ 
a group of tile servers and workstations with similar se¬ 
curity needs—and use network resources. Users have access 
to the network through the OS/2 LAN Requester program 
from OS/2 workstations and through the DOS LAN Re¬ 
quester program from DOS workstations. A server can 
share its files, printers, and even serial devices (e.g., 
modems) across the LAN. DOS requesters can’t access a 
shared modem, but OS/2 requesters can. 

During installation, the network administrator specifies 
a server to be a domain controller or an additional server. 
There is only one domain controller in a domain. You can 
set up several domains on a large LAN Manager or LAN 
Server network. On a small LAN, a file server can also 
act as a domain controller. Domains provide a simple way 


IBM’s LAN 
Server and 
Microsoft’s LAN 
Manager have 
more similarities 
than differences 
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to control access to the network and the 
network's resources. A network user can 
have accounts in multiple domains, but he 
or she can Jog on in only one domain at a 
time. Additional servers cannot be start¬ 
ed, nor can users log on, if the domain 
controller is not running. Several domains 
can exist on the same LAN, each managed 
separately, but each file server belongs to 
only one domain. Domains are managed 
by network administrators who set up, 
maintain, and control the network, man¬ 
age its resources, and support its users, 

Same-Domain Concept 

LAN Manager and LAN Server both use 
the domain concept but in slightly differ¬ 
ent ways. If you want to use LAN Manager 
and LAN Server on the same physical net¬ 
work, you should set up separate domains 
for each NOS. 

In one domain, all file servers should 
run LAN Manager, or they should all run 
LAN Server. You should ensure that work¬ 


stations in a LAN Server domain log on 
to a LAN Server domain before trying to 
access LAN Manager file servers. Work¬ 
stations in a LAN Manager domain, how¬ 
ever, can log on to any domain. Once 
logged on, you can access files on servers 
in other domains if the network adminis¬ 
trator has given you access rights on the 
other servers and defined the other servers 
as external resources. In practice, most 
people just log off one domain and log on 
to the next when they want to cross do¬ 
mains. The new NT Advanced Server 
eliminates this annoyance with a feature 
called Trusted Domains (which IT! ex¬ 
plain later); however, you must add at least 
one NT Advanced Server to each LAN 
Manager or LAN Server domain. 

To give access to an external resource, 
you assign a nickname, or alias, to it. On a 
server named ACCTING, an administrator 
might create an alias named OCTRCPTS 
to refer to the server's C:\RECFJPTS\OC- 
TOBER directory. Workstations equate 


NetBIOS and SMBs 


The NOSes \ network operating systems) dis¬ 
cussed' in the main text use NetBIOS to send 
and receive messages. The NetBIOS messages 
contain Server Message Blochs, or SMBs, to 
carry file I/O requests and responses between 
servers and workstations. NetBIOS accepts 
communications requests from the file 
redirection portion of the NOS or from an ap¬ 
plication program, such as an E-mail prod¬ 
uct. NetBIOS operations fall into four cate¬ 
gories: 

Name support —Each workstation on the net¬ 
work is identified by one or more names. These 
names are maintained by NetBIOS in a table; the 
first item in the table Is automatically the unique, 
permanently assigned name of the network adapter. 
Optional user names (e.g.. Barry) can be added to 
the table for the sake of convenient identification of 
each workstation. The user-assigned names can be 
unique or, in special cases, can refer to a group of 
users. 

Session support” A point-to-point connection 
between two names {workstations) on the network 
can be opened, managed, and closed under NetBIOS 
control. One workstation begins by listening for a 
call; the other workstation calls the first. The com¬ 
puters are peers. Both can send and receive mes¬ 
sage data concurrently during the session. At the 
end, both workstations hang up on each other. LAN 


Server, LAN Manager, Windows for Workgroups, and 
NT Advanced Server establish sessions between 
workstations and servers. 

Datagram support— Message data can 
be sent to a name, a group of names, or ail names on 
the network. A point-to-point connection is not es¬ 
tablished. and there is no guarantee that the message 
data will be received. 

Adapter/ sessio n status —I nform ati on 
about the local-network adapter card, other network 
adapter cards, and any currently active sessions Is 
available to applications software that uses NetBIOS. 

At the workstation F the requester software in¬ 
tercepts an application's file I/O operations 
and sends them across the network to the file 
server, using IBM’s SMB protocol to accom¬ 
plish the redirection. SMBs cart he used for 
session control, file access, print service, and 
sending messages. 

Session control —Once a NetBIOS session 
is established between a workstation and the server, 
the workstation sends a Verily Dialect SMB to the 
server. This message contains data indicating the 
capabilities of the version of the PC LAN Program 
running at the workstation. The server examines this 
message and responds to the workstation with 'irv 
formation about itself and the capabilities the server 


the OCTRCPTS alias to a drive letter, per¬ 
haps drive G, to gain access to the files in 
that directory . The alias specifies the serv¬ 
er where the directory is located and the 
path to the directory, so people at work¬ 
stations don’t have to remember server 
names and directory structures. An alias 
remains defined after the domain controller 
is slopped and restarted, but a network 
name does not. 

LAN Server can use aliases for shared 
resources, but LAN Manager cannot. LAN 
Manager workstations must refer to the 
shared resources by their full name, not 
by the alias. Suppose you have a LAN 
Server machine named PRODUCTION 
that shares a printer with an alias of RE¬ 
PORTS, The full name of the shared print¬ 
er is \\PRODUCTIGN\PRINTER 1. LAN 
Server workstations can share REPORTS, 
hut LAN Manager workstations must use 
the full name WPRODUCTIONXPRINT¬ 
ER! to access that printer, 

LAN Manager offers a feature called 


supports. This exchange is then followed by one or 
more Start Connection SMBs, which are used to cre¬ 
ate logical connections between the workstation and 
network resources at the fife server. These logical 
connections are later terminated by the workstation 
When it sends End Connection SMBs to the server (or 
when the NetBIOS session is aborted by the occur¬ 
rence of an error), 

File access —A workstation uses the SMBs 
in this category to gain access to the files on the 
server’s hard drive, The functions included in this 
category let the workstation treat the server drive al¬ 
most like a local hard drive—the workstation can cm' 
ate and remove directories; create, open, and close 
files; read, write to. rename, delete, and search for 
files; get or set file attributes; and, of course, lock 
records. The requester detects fife operations in¬ 
tended far network files and converts the operation 
into one or more SMBs. The local operating system 
(e.g., DOS or OS/2) never sees file requests for net¬ 
work files, The server performs the file operation 
when it receives the SMB message and returns a re¬ 
sponse to the workstation's requester. 

Print service— The SMBs in this category let 
a workstation queue files for printing by a server and 
to obtain print-queue status information, The work¬ 
station can create a spool file, write data to the spool 
file, close the spool file, and ask that the server return 
a print-queue status SMB. 
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YOU CAN’T CONTROL 
YOUR ROSS, 
YOUR WORKLOAD, 
YOUR WEIGHT, 
YOUR RACKHAND, 
YOUR WEEDS, 
YOUR DOG, YOUR LIFE. 

AT LEAST NOW 
YOU CAN CONTROL 
YOUR CURSOR. 

I Backspace 



At Microsoft, we feel there are 
enough things in the world that 
follow their own unpredictable path. 

So we redesigned just about 
every aspect of the new Microsoft' 
BallPoint" mouse to let you regain 
control of your portable computer. 

We started by changing the 
weight of the ball. We improved the 
smoothness of the tracking mecha¬ 
nism. We reshaped our mouse to fit 
your hand better. We even added soft¬ 
ware features that make it easier to 
find and control your cursor. 

All of which means, in sim¬ 
ple terms, that the cursor will now 
do what you want it to do. 

And which is why, in independ¬ 
ent tests, people worked 35 % 
faster with the BallPoint mouse 
than with other leading portable 
and built-in pointing devices. 

Of course, you should try it your¬ 
self. So pick up a BallPoint mouse 
at a computer store today. 

And have one aspect of your 
life firmly, and comfortably, in the 
palm of your hand. 

Microsoft 

Making it easier 



© 1993 Microsoft Corporation. All rights reserved. Microsoft and RallFmnr arc registered trademarks and Windows and the Windows logo are trademarks of Microsoft Corporation. 
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persistent net connections that helps you 
avoid retyping resource names at log-on 
time. By default, each time you log on, 
you get the same network connections you 
had in your last session. You can enable or 
disable persistent connections with the 
/PERSISTENT= option on the NET USE 
command. You can also put entries in a 
user's LANMANJNI File to turn persis¬ 
tent net connections on or off or to freeze 
a certain set of network resources as shared 
by that user. 

An administrator assigns a network 
name to a resource (e.g., disk directory, 
printer, or serial device) to define the re¬ 
source temporarily. Like an alias, a net¬ 
work name identifies a shared resource on 
a server. But to use a resource through its 
network name, you specify the server name 
as well as the network name. Unlike an 
alias, a network name does not remain de¬ 
fined if the domain controller is stopped. 

A UNC (Universal Naming Conven¬ 
tion) name consists of a server name and a 
network name, which together identify a 
resource in the domain. A UNC name has 
the following format: 

\ \servemame\netname\path 

Note the use of the double backslash char¬ 
acters preceding the server's name. 

If you assign LPTl to a shared print 
queue, you override your local printer port, 
and your print jobs go to the network print¬ 
er. On the other hand, you can’t override 
local drive letter assignments. If you have 
drive C on your computer, you must use 
other drive letters besides C to refer to file- 
server disk resources. 

Security 

User-level security on a LAN Manager or 
LAN Server network consists of log-on se¬ 
curity and permissions. Each user account 


has a password; you specify your 
user ID and password to gain ac¬ 
cess to the network through a do¬ 
main. A network administrator 
can limit a particular user's ac¬ 
cess to certain times of the day 
or the workstation(s) from which 
a user logs on. Permissions limit 
the extent to which you can use 
shared resources. The network 
administrator, for example, can 
create a COMMON directory 
that everyone can use, and the 
administrator can create an UP¬ 
DATE directory, with files only 
certain people can modify but 
everyone can read. With share- 
level security, a Feature of LAN 
Manager, the administrator can set up a 
single password to limit access to a partic¬ 
ular shared resource or device, LAN Serv¬ 
er does not support share-level security. 

The network administrator creates an 
access-control profile to gram, restrict, or 
deny access to a shared resource. Each 
shared resource (usually a disk directory ) 
can have just one access-control profi le. 
An administrator can put individual log-on 
accounts in an access-control profile, or 
the administrator can set up named groups 
of accounts and insert group names in the 
access control profile. Group names are 
more convenient, and they help keep the 
profile to a manageable size. Each indi¬ 
vidual or group name has a list of permis¬ 
sions and security restrictions the admin¬ 
istrator can use. The access permissions 
allow or disallow the following operations: 

-—run programs 
—read and write data files 
—create and delete subdirectories 
and files 

—change tile attributes 
—create, change, and delete access 
control profiles 

Fine Tuning 

You tune LAN Server by using a text ed¬ 
itor to modify the computer's CONFIG. 
SYS and IBMLAN.INI files, LAN Man¬ 
ager features auto-tuning, whereby the file- 
server software monitors its own activity 
and changes its initialization files auto¬ 
matically. To take advantage of auto-tun¬ 
ing, you merely have to stop and restart a 
LAN Manager file server periodically. 

LAN Manager and LAN Server inter¬ 
operate well on a Token Ring LAN but 
not on an Ethernet LAN. On Ethernet net¬ 
works, you may need to modify both 
NOSes' configurations. LAN Server sup¬ 


ports the DIX (Digital/Intel/Xerox) 2.0 
protocol and the IEEE 802.3 protocol; 
LAN Manager does not support DIX. On 
Ethernet networks, you need to switch 
LAN Manager and LAN Server to use 
IEEE 8023 so that workstations can use 
both file servers. 

You should also note that the network¬ 
ing products from Microsoft and IBM 
can't do packet routing inside a file server, 
as NetWare can. You need to buy router 
hardware if you want to segment your 
LAN. Mike Nash, product manager at Mi¬ 
crosoft, says that Microsoft and IBM share 
the philosophy that file servers aren't the 
place to do packet muting. On the other 
hand, if you decide to link two or more 
LANs, you have a wide variety of options 
to choose from. For example, you might 
connect LAN Server or LAN Manager 
through a leased line, Tl link, or X.25 con¬ 
nection. 

Both LAN Server and LAN Manager 
support the use of RFS-compliant (Re¬ 
mote File System) NetBIOS over TCP/IP. 
Through appropriate routers or bridges, 
you can issue standard NET USE com¬ 
mands to gain access to remote shared re¬ 
sources, 

Windows NT Advanced Server 

In early August, Microsoft surprised the 
industry by releasing NT Advanced Serv¬ 
er aL the same time as NT itself. Microsoft 
had said that NT Advanced Server would 
lag behind NT by about 30 days. NT Ad¬ 
vanced Server extends the features and ad¬ 
vantages of L AN Manager in a number of 
ways. 

Like LAN Server, NT Advanced Serv¬ 
er is a 32-bit NOS; however, unlike with 
LAN Server, you can run NT Advanced 
Server on Intel, Mips R4000, or DEC Al¬ 
pha platforms. While CPU speed is rarely 
a bottleneck on file servers, you might 
choose to run NT Advanced Server on a 
symmetric multiple CPU, The extra CPU 
processing power might let you use the 
file server for additional client/server ap¬ 
plications. 

NT Advanced Server offers C2-leveI 
security, which means that the NOS has a 
secure log-on procedure, memory protec¬ 
tion, auditing, and discretionary access 
control (i.e., the owner of a shared resource 
can monitor who is using the shared re¬ 
source). Some corporate and military 
LANs require C-2 or higher security. In 
the area of reliability, NT Advanced Serv¬ 
er uses a transaction-based file system that 
can back out file updates if a series of re¬ 
lated updates don't finish successfully. NT 
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At $195, New X Windows is Priced for Every PC! 





M ainstream PC users running MS 
Windows have wanted to access 
network-based Unix applications 
for quite awhile, but for most the price 
has simply been too high to justify the 
hook-up. Until now. 

Announcing XoftWare TU for Win¬ 
dows, Desktop Edition (DT), the first 
easy-to-use, value-priced PC X server 
software. Now anyone with a 386/486 
PC can afford an integrated system that 
combines the best of MS Windows and 
Unix simply by clicking on icons. 

Finally, Unix for the rest of us. XoftWare 
for Windows DT was created specifi¬ 
cally for the non-tcchnical PC user. 
Which is to say. those of us who occa¬ 
sionally want to access Unix applica¬ 


WfTH A SIMPLE CLICK, XoftWare for Windows, Desktop Edition makes it 
easy to cut-and-paste between MS Windows and X. 


tions, but don’t need the higher through¬ 
put or extra features of a true 32-bit X 
server. 

Truth is, XoftWare for Windows DT 
has been streamlined to give all PC users 


Are you tired of poring over 
User Guides? We thought so. 
That’s why we made XoftWare 
for Windows DT exceptionally 
easy to install, simple to start 
up, and a snap to operate. With 
our XoftStart ™ feature, PC 
users don’t even have to know 
how to start Unix, much less 
run it. Just click and start from 
a Windows-based icon. You’ll also ap¬ 
preciate our CascadeX m feature, which 
positions windows in a Microsoft-like 
cascading window format. 

XoftWarefor Windows DTsupports 
all leading network software, including 
the MS Windows Sockets API. You can 
even order it bundled with Novell’ s TCP/ 
IP networking software. 


MicroAge Applauds 32-bit X Server 
for its Vim, Vigor and Very Good Value 


Staten Island, NY — Michael 
Conroy, Systems Engineer 
for MicroAge, likes AGE’s 
new Desktop Edition , but he 
loves its big brother — 

XoftWare 732 for Windows. 

“We tell our customers it’s 
the turbo-charged version — 
with the throughput and pro¬ 
cess power to handle a broad fuxl '' KOOli ' 

range of robust Unix applications and 
databases. It gives MS Windows PCs 
workstation-like functionality.” Conroy 
says he was surprised at its ease of use. 
“You figure when you get the power, you 


sometimes lose friendli¬ 
ness, but that’s not the case 
with AGE’s products. I par¬ 
ticularly like MPSS * - the 
Multi-Process Start-up Sys¬ 
tem, which lets users start 
multiple applications simul¬ 
taneously, saving valuable 
time.” Conroy says he likes 
faster'shutter! 32-bit offering’s price 

point, $395 (or $495 with Novell’s TCP/ 
IP bundled). He’s also looking forward to 
the upcoming 32-bit X server for MS 
Windows NT, which will be priced at 

* /,QC circle 348 on Inquiry Card. 


just what they need in features 
and functionality, and at a very 
affordable price. 


Act now for free fonts. Already an ex¬ 
ceptional value, if you act while sup¬ 
plies last we’ll send you our 
XoftFonts™ font package, a 
$50 value, absolutely free. 

XoftWare for Windows DT- 
the perfect add-on to your 
networked PC. Call us at 
(619) 455-8600. Fax: (619) 597-6030. 
email: sales@age.com 




AGE Lope, Inc., 9985 Parifir Height* Blvd., San Diego. CA 92121 


AD reastern] trademarks property of their respective owners. 


Circle 349 on Inquiry Card. 



































Window s 

& OS/2 


Advanced Server supports RAID level 5 
(disk striping with parity ) t recognizes sig¬ 
nals from a UPS (uninterruptible power 
supply), and comes with tape-backup soft¬ 
ware. 

Trusted Domains 

NT Advanced Server adds Trusted Do¬ 
mains to the way domains work in LAN 
Server and LAN Manager. Suppose, for 
instance, that your LAN 
has separate domains for 
engineering and market¬ 
ing. People in the engi¬ 
neering department have 
developed a new product 
and want to let product 
managers in the marketing 
department see the speci¬ 
fications for the new prod¬ 
uct The engineering de¬ 
partment can authorize 
access to its files by mak¬ 
ing the marketing domain 
trusted and giving read-only permissions to 
the product managers group. The prod¬ 
uct manager doesn't have to separately log 
in to the engineering domain to view the 
files. When the tile server holding the doc¬ 
uments senses a request from a market¬ 
ing-domain product manager, the li Ic serv¬ 
er verifies access permission, with the 
trusted marketing-domain controller, 
through the engineering domain controller. 

A Performance Monitor utility helps ad¬ 
ministrators manage NT Advanced Serv¬ 
er, and the NOS is also SNMP- and 
NetView-awane. Desktop and LAN man¬ 
agement products such as Open View, 
LANLord, LANDesk, and Frye’s Utilities 
should soon support NT Advanced Server. 
Microsoft says NT Advanced Server will 
comply with the DMTF (Desktop Man¬ 
agement Task Force) specification for the 
management of LAN-connected desktop 
computers as soon as the DMTF finalizes 
its specification. Other utilities you get 
with Advanced Server include User Man¬ 
ager, Disk Administrator, Event Viewer, 
and an enhanced Control Panel, 

If you prefer not to establish perma¬ 
nent drive-letter mappings for each work¬ 
station but rather to let each workstation 
browse lists of shared resources to cre¬ 
ate new connections to shared directories 
and printers, you'll like NT Advanced 
Server’s BrowseMaster feature. Each PC 
with resources to share periodically re¬ 
ports a list of those resources to the 
BrowseMaster server. When a person at a 
workstation clicks on the Browse push 
button (e.g., in Windows for Workgroups 


File Manager or Print Manager), the 
workstation gets the list of available re¬ 
sources from the central BrowseMaster 
computer. This technique keeps LAN traf¬ 
fic down, because servers and worksta¬ 
tions don’t have to continually broadcast 
resource lists to each other. 

NT Advanced Server uses SMBs, on 
NetBIOS, to send and receive file I/O redi¬ 
rection requests over the LAN cable. This 
means that NT Advanced 
Server should interoper¬ 
ate with LAN Server, 
LAN Manager, Windows 
for Workgroups, and even 
the older PCLP (PC LAN 
Program). In addition, NT 
Advanced Server supports 
TCP/IP and Novell's IPX/ 
SPX transport-layer pro¬ 
tocols. 

You get a wealth of 
other connectivity options 
with Microsoft’s latest 
NOS: Windows Sockets, Named Pipes, 
NetDDE, IBM's DLC (data-link control) 
for host sessions, and RPCs (remote pro¬ 
cedure calls). This last interface is com¬ 
patible with the OSF/DCE (Open Soft¬ 
ware Foundation/Distributed Computing 
Environment) specification, Microsoft says 
it will offer connectivity modules for SQL 
Server and SNA Server. The version of 
Remote Access Server for NT Advanced 
Server handles up to 64 concurrent con¬ 
nections over dial-up, leased, X.25, and 
ISDN lines. And NT Advanced Server has 
Macintosh support built in. 

Windows for Workgroups 

Windows for Workgroups is a marriage 
of Windows 3.1 and NOS that includes an 
E-mail application (i.e., Microsoft Mail) 
and an appointment book application (i.e., 
Schedule+). The two software products 
install themselves into the main program 
group. 

If you’re a part of a small team of peo¬ 
ple who are accustomed to using applica¬ 
tions in a Windows 386 enhanced-mode 
environment, Windows for Workgroups 
can help you share information. Shared 
files can exist on every PC running Win¬ 
dows for Workgroups in 386 enhanced 
mode, or they might he located on a sepa¬ 
rate, unattended PC that you use just for 
file storage. A PC must be rulining Win¬ 
dows for Workgroups in 386 enhanced 
mode to share files, however. 

Users who use Windows for Work¬ 
groups can share printers as well as disk 
files. Using File Manager and Print Man¬ 
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ager, you can designate the PCs that should 
share disk directories and those that should 
share printers. When you share a disk di¬ 
rectory or printer from a PC, you give the 
shared resource a name by which other 
users can refer to that resource. 

Other users establish connections to 
shared resources by also using File Man¬ 
ager and Prim Manager. Establishing the 
connection assigns a new drive letter (per¬ 
haps D) to a shared directory and, for a 
shared primer, redirects the parallel printer 
port (LPT I) across the LAN to the shared 
printer. You can tell Windows for Work¬ 
groups to remember the connections you’ve 
established. Windows for Workgroups will 
automatically re-create each connection 
when you start Windows. You have access 
to shared directories and printers both from 
within Window's and from within the DOS 
applications you run in a Windows DOS 
session (cither via the DOS Prompt icon or 
a program information file, or PIF). 

You can use Windows for Workgroups 
to add convenient peer-to-peer network¬ 
ing functions on a LAN that is running 
LAN Manager, LAN Server, or NT Ad¬ 
vanced Server. Security on a Windows for 
Workgroups LAN isn’t great, but for small 
groups who already use Windows, this en¬ 
try-level peer-LAN environment can be 
effective, Windows for Workgroups is the 
easiest LAN to set up and use. 

Building a LAN based on Windows or 
OS/2 can be a good investment. You‘11 
find these environments fertile ground for 
client/server applications. For example, 
you can save hardware and software dol¬ 
lars by running a database manager direct¬ 
ly on the file server. You’ll be able to eas¬ 
ily create peer-LAN relationships on a 
Windows or OS/2 LAN. Or you might use 
one of these NOSes as an application serv¬ 
er on a LAN that’s already running Novell 
NetWare. 

Novell has about 70 percent of the NOS 
marketplace, and that percentage isn’t like¬ 
ly to plummet significantly any time soon. 
However, you may find it advantageous 
to add LAN Server, NT Advanced Server, 
or perhaps Windows for Workgroups to 
your Token Ring or Ethernet LAN. At 
first, the new NOS may make you think 
you’re in a foreign country. But you'll find 
the extra drive letters and other shared re¬ 
sources not all that different from Net¬ 
Ware’s. And you may find you spend less 
money on network software. ■ 


Barry Nanc e, a programmer for the past 20 
years, is a BYTE contributing editor. You can 
reach him on BIX as “barryn," 
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KINGSTON PROCESSOR UPGRADES. 
SAVE YOUR SYSTEM AND A BUNDLE. 



Significant Savings, Equivalent Performance. 

Kingston's IBM designed WNwt!phis SX/Xow! t 
486/Now! and MCMasterprocessor upgrades 
make existing systems perform like new 386SX, 
486SX or 486DX models . They pmHde the 
power neededfor today's software, perform 
comparably to new systems and cast at least 
70% less. 



Quality is Assured. 

Bench testing of each 
and every product with 
le original system diag¬ 
nostics and certification by 


the maximum assurance of individual product 
quality and compatibility. 


Upgrade 

Before 

After 

New System 

System Supported 

SX/Naw! 

LBM-AT 

With SX/Npwi 25 

PS/2 Model 57SX4H5 

SX/Nowl 

Landmark Speed 2.0; 

8 MHz 

35 MHz 

22 MHz 

^sttuls Err 7 m AST, 

Recount 

5:44 Min. 

1:51 Min. 

1:54 Min. 

Compaq, Epson, Evi’iex, 
Hewiendhtdtftfd, IBM, 

Retail Price: 


$215 

$1,545 

NEC. Toshiba and Zenith 

SLC/Nowt 

PS/ 2 Model 50 

With SLC/Nuwt 50 

PS/2 Model 90-QH9 

STC'Nowl 

Landmark Speed 2.0: 

13 MHz 

114 MHz 

84 MHz 

IBM P5/2 Models 50, =CZ 

Recount 

3:54 Min. 

:29 Sec. 

;38 Sec. 

and $0 

Retali Price: 


$425 

$3 t 280 


486/Now! 

PS.''2MLtdd 70-25MH?. 

With 486 Now! SX 25 

PS 2 Model 90-QH9 

486/Now! 

Landmark Speed 2.0: 

39 MHz 

8*1 MHz 

84 MHz 

IBM PS/2 Mcdeb 70 and BO. 

Recount: 

:55 Sec. 

:39 Sec. 

:38 Sec. 

Qjmpaq tfekpru ISfcdds 

386''16,3SC/H! r 3»i' L 20c 

Retail Frice; 


$495 

$3,280 

38&2S, 30M2fe38fitt3 

MCMaster 

PS/2" Model 55SX 

With MCMasrer SX 25 

PS/2 Model 90-QH9 

MCMaster 

Landmark Speed 2.0: 

J6MHz 

84 MHz 

84 MHz 

IBM F5/1 Mo44s 55.56.57. 

Recount: 

2:47 Min. 

:36 Sec. 

:38 Sec. 

65 f 70, Sound 90 

Retail Price: 


$795 

$3 f 280 
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Full Compatibility. 

Kingston's processor upgrades 
It runs with to be fully compatible 

NetWarB with today's most popular oper¬ 
ating environments including MS DOS, Microsoft 
Windows, IBM 's OS/2 and Novell Netware, 


tested prior to shipping supported by 
free comprehensive technical assistance 
and backed by a five-year warranty, 

The Inside Name in Upgrades 





17600 Newhope Street. Fountain Valley, California 92708 (714) 435-2600 Fax (714) 435-2699 

All Trademarks, RtgWmd Trademarks anti Logoi art of their mptotwe toldrrs Kingston ami Kingston Technology are Registered Trademarks of Kingston Technology Corporation. MCMaster is a Trademark of ,4 cur, Inc 
Bitfb SXNowf and 4B6Naw? an? currently certified by The National Unfn pore Testing LabaraiQty CertifkiUton for recent fwrwiucitoM, MCJfaltCr and SiCfftow', is pending Dtwloptr ittied only WivttJ make* no tea mm tics tifith reipea to these pmdnUi. 
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lor Fast Efficient Process Mapping, 
There’s Only OneWaylo Go. 



Micrografx ABC Flowcharter* for 
Windows takes the frustration 
out of mapping the way work flows 
through your organization. Simple- 
lo-leam, specialized tools help you 

create flow charts that can easily ^ impiYchoQseashapeand ^ ace ^ 

, _ . . . - Lines automatically connect and 

be reconfigured as Quickly as you stav™nr^ctBdrfshapes^removed. 


of standard shapes 
as well as the option 
to incorporate clip 
art or scanned images. 
Automatic linking 
instantly connects 
shapes as they’re 

generate new ideas. Like multiple palettes added. Plus text can be edited right on the 


charts, in a variety of fonts and sizes.We 
even provide friendly telephone support 
24 hours on weekdays and 8a.m. lo5 p.m. 
CSTon weekends (US. only). 

So take the first step in improving effi¬ 
ciency in your company. To find out more 
about ABC Flowcharter call 1-800-5781981 
or contact your local software dealer. 


ABC Flowcharter 


Mcroqrcili. Inc tJOlArniiiiliiiAMil Actuidson fecai JbOA 11? 14)234' 1J£i& MiatipAaM-hxoltrasri iMcrm. Lctfutnix. Paris IMitarx ijafMniwi9«njM Trttw fjggwigiii - fS93 Mongi.ibt -ir, hAii'na rfh. mcI ABT l-i»vQi*Mr mn jiMtaiiA'In ■* VterM|iAti bn. 
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IBM’s Assault on Distributed Objects 


With its Distributed System Object Model, IBM is in the forefront of bringing the 
benefits of object technology to distributed applications 


JON UDELL 


W hen IBM shipped 
OS/2 2.0 in the spring 
of 1992* the company touted 
the new object-oriented Work¬ 
place Shell as a major achieve¬ 
ment. White the WPS itself 
garnered mixed reviews* the 
foundation on which it rests— 
the System Object Model— 
emerged as an object technol¬ 
ogy to be reckoned with. Its 
successor* the Distributed Sys¬ 
tem Object Model* extends ob¬ 
jects across networks and 
forms the cornerstone of IBM's 
distributed-object strategy. 

SOM 1.0* which shipped 
with OS/2 2.0 and 2.1* is an op¬ 
erating-system extension that 
provides OOP (object-orient¬ 
ed programming) mechanisms 
such as inheritance and method 
dispatching. OQP-languagc 
products such as Smalltalk and 
C++, which have traditionally 
provided these mechanisms, 
can’t adequately package ob¬ 
jects for binary reuse across 


languages or even across im¬ 
plementations of the same lan¬ 
guage. The SOM 2.0 engines 
(there are two) retain backward 
compatibility with the 1.0 ver¬ 
sion while adding multiple in¬ 
heritance, C-H- bindings, and 
an interface-definition language 
that can now work in combi¬ 
nation with the latest Object 
Management Group standard. 
Both engines—the Worksta¬ 
tion Runtime and the Work¬ 
group Runtime—are available 
as part of the SOMobjects De¬ 
veloper Toolkit. 

Objects Local and Remote 

The Workstation Runtime en¬ 
gine enables objects to com¬ 
municate across process bound¬ 
aries on a single OS/2 or A1X 
system. The Workgroup Run¬ 
time engine enables those same 
objects to communicate across 
system boundaries over Net¬ 
BIOS* TCP/IP, or IPX trans¬ 
ports. This engine swaps byte 


order as needed to keep data 
streams intelligible in mixed 
networks of OS/2 (Intel) and 
AIX (RISC) machines. There’s 
no protocol bridge yet, howev¬ 
er* so stations on LAN Server 
networks will have Lo run Net¬ 
BIOS and TCP/IP concurrent¬ 
ly to talk to stations on AIX 
networks. 

The Workstation Runtime 
will help correct a flaw in the 
WPS. Currently, user-written 
shell objects share address 
space with the WPS itself and 
can therefore crash it. With 
SOM 2.0* such objects can op¬ 
tionally run in a separate ad¬ 
dress space. The WPS in OS/2 
2.1 can't take advantage of this 
feature yet, but a future version 
will be able to. More impor¬ 
tant, the Workstation Runtime 
will enable developers to build 
on a single machine the dis¬ 
tributed-object systems they 
plan to deploy on networks. To 
switch from single- lo multi¬ 
ple-machine mode, 
you just replace the 
Workstation Run¬ 
time ($75) with the 
Workgroup Run¬ 
time ($235), 

Object Framework 

In addition to the 
run-time systems, 
the SOMobjects 
Developer Toolkit 
($365 for OS/2; 
$585 for AIX) in¬ 
cludes the SOM 
compiler* documen¬ 
tation, a class that 
supports collections 
(notable because it's 



the first IBM product derived 
from the Taligent effort), and 
three sets of C++ classes that 
IBM cal Is frameworks . 

The emitter framework pro¬ 
vides LDL (interface definition 
language) parsing support for 
those interested in binding 
SOM to a programming lan¬ 
guage other than C or C++, Mi- 
croFocus used this framework 
to bind SOM to its COBOL im¬ 
plementation. The persistence 
framework writes objects out 
to disk and reads them back. 
The replication framework has 
a number of intriguing uses: 
Objects Lhal inherit from it can 
share common data safely. A 
collaborative text editor* for ex¬ 
ample* might use the replica¬ 
tion framework to enable live 
editing of a document by mul¬ 
tiple concurrent users. 

“DSOM gives you the op¬ 
portunity to solve the most 
difficult aspect of distributed 



The DSQM Environment lets applications take advantage of remote objects by creating a 
local proxy that regulates access to remote methods * 
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“DSOM gives you 
the opportunity 
to solve the most 
difficult aspect 
of distributed 
computing, which 
is latency” 

computing, which is latency,” 
.says SOM architect Mike Con¬ 
nors. That’s because SOM adds 
another layer of indirection to 
the standard RPC (remote pro¬ 
cedure call) model. With RPC, 
you make direct calls to the lo¬ 
cal proxies that invoke remote 


procedures. With DSOM, even 
calls to local proxies are dis¬ 
patched through method tables, 
if you write an intelligent proxy, 
Connors says t you can cache 
some object-state information 
locally. Thai way, you won’t 
automatically incur network de¬ 
lay every time you inquire about 
a remote object’s attributes. 
You won’t go out and buy 
DSOM directly. Instead, you’ll 
acquire it from developers of 
DSOM-based applications and 
utilities. One early proponent is 
ChipChat-Cawlhon Software, 
a longtime developer of OS/2 
communications software. The 
company's ChipChat SOM ob¬ 
jects support file transfer and 
terminal emulation over seri¬ 
al, parallel, and telnet ports, 4 lf 
we didn’t already give you tel¬ 
net support,” says ChipChat- 
Cawthon's president Marty 
Cawthon, "you could add it 
yourself in the language of 


your choice and automatically 
inherit our ability to perform 
XMODEM, YMGDEM, Kemiit, 
and ASCII file transfers. Our 
ChipChat object encapsulates 
communications ports at a high 
level, just as a UART encapsu¬ 
lates them at a lower level,” 

The Wide World 

IBM’s DSOM strategy doesn’t 
end with OS/2 and AIX. Win¬ 
dows support is due by year's 
end, according to IBM's ob¬ 
ject czar Cliff Reeves. More¬ 
over, a technology exchange 
with Hewlett-Packard will 
synchronize DSOM with HP’s 
Distributed Object Manage¬ 
ment Facility. For HP. the deal 
means access to DSOM, a fin¬ 
er-grained object technology 
than HP’s own. For IBM, ii 
means a strategic link between 
DSOM and DCE (Distributed 
Computing Environment), 
While DSOM offers its own 


native directory service. IBM 
is investing heavily in DCE 
for large-scale distributed 
systems. The ability to run 
DSOM over DCE will be cru¬ 
cial. DSOM will also provide 
the packaging and method-dis¬ 
patching services used by Ap¬ 
ple’s forthcoming distributed 
c om pou n d -doc u m e nt tech nol- 
ogy, OpenDoc, 

Distributed computing will 
have truly arrived when soft¬ 
ware developers can build dis¬ 
tributed objects the same way 
they write stand-alone ones. If 
IBM delivers the SOMobjects 
Developer Toolkit for Win¬ 
dows by year's end as prom¬ 
ised, DSOM, rather than a fu¬ 
ture version of OLE, could be 
the first to realize that dream. ■ 


Jon Udell is a BYTE senior technical 
editor at large. You van reach him an 
BIX as “jaded" or on the Internet at 
Jude 1 I @ hyicphJjyie. cant. 


■ Introducing the $139 investment no 

■ computer user can afford to be without... 


“Don't rake chances,.. Get the 
itUhnate p n ) tec iion ... Back- 
Ups from AFC , 5t 


PC World 

Top 2D 
Upgrade 


Back-UPS 





Blackouts, brownouts, sags,,, if you use 
computers, your bottom line is directly linked 
to your power line. The fact is, your data and 
hardware are vulnerable to problems that surge 
suppressors and power directors just aren't 
equipped to handle. 

Now there's an Uninterruptible Power Supply (UPS) to suit 
any budget. Back-UPS® arc perfect protection for LAN servers, 
personal computers, phone/fax systems, POS equipment, or any 
other device that can go down when the power does. If lighming 
is a concern, Back-UPS are even backed by a S25,0€0 insurance 
policy against surge damage to your equipment (see details). 

So don't wait for the inevitable power problem to rob your 
business. Protect your productivity with Back-UPS, available 
where quality computer 
products are sold. 

American Power Conversion 


A PC Back-UPS provide 
instantaneous battery power 
during power disturbances, 
so your data and hardware 
are safe! 


800-800-4APC, dept. A2 

Businessweek F s HoiGrowih Company ![NA5DAQ:APCQ 
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powerful Calculation. 
Effective Communication. 
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The Mathematica Notebook 


Add introductions, explanations, 
and conclusions to you r compu¬ 
tations just as you would w nth a 
word processor. 


Cur, paste, or edit your calculations 
or formulas at any time and your 
answers, plots , and graphics will be 
re-calculated or re-graphed right in 
the notebook. 


Solve problems with custom solu¬ 
tions that you create using Mathe- 
matica s high-level programming 
language. 
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You Can exchange your notebooks with 
co-workers even if they use another type 
of computer, because Mathematica note¬ 
books are compatible across multiple 
platforms. 

Use notebook cells to organize your 
document into sections. You can col- 
~ lapse and re-open cells to control what 
sections you want to see on the screen 
as you work . 


Create full-color 3D graphics and 
animation from functions and lists 
of data. You can easily import 
graphics into your notebook or export 
Mathematica graphics in PostScript 
and other standard graphics formats. 


You've done the work, now it's time 
to let everyone know. Colleagues, 
your manager, the department head, 
your own students—they all need to 
understand what you've put together. 


Live computations, plots, animated 
graphics, and text that you assemble 
in this notebook are then easily orga¬ 
nized in an outline format for an im¬ 
pressive technical report, a personal 


Use Mathematica to get work done 
faster and Mathematica notebooks to 
make a professional impression with 
your results. Nothing could communi¬ 
cate your ideas more convincingly. 

For the latest in formation, call: 

1 8 M- 441 -MATH 

(US. Canada) 



Wolfram Research 

Wolfram Research, Inc. 

1 1 ■ -2 17-398-0700; fax: +1 -217-39M747. email in1o@wn.com 

For European inquiries: 

Wolfram Research Europe Ud, 

444-(0iJ 993-8834OQ; fa*: +44tO|S93-aB3BOQ; Email. infcHdJio@vwri.Mm 


Mathematica already brings 
today's most powerful tech¬ 
nical computing system to 
your desktop. But beyond 
that, the Mathematica note¬ 
book enables you to com¬ 
municate quickly and clear¬ 
ly, either electronically or 
on paper. As you work 
in Mathematica you auto¬ 
matically create your own notebook— 
an electronic Mathematica document. 


record 



of your work, class courseware, 
or even book publish¬ 
ing. When your work 
is done, simply print it 
out, send it over the net¬ 
work, or present your note¬ 
book directly from your 
computer. 

Print your report directly from your 
electronic notebook, controlling font 
styles ,; font sizes, and line spacing as 
you wish. 
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Before you decide what client/server 
platform is right lor you, make sure 
you know what s true, and what’s 
Not True. 

Fact: the OS/2* client/server solution preserves 
your current hardware and software investment, 

accessing your mainframes, minis and 
PCs when necessary and bringing 
their power and capacity to 
the desktop level Fact: the 
Windows NT™ solution is 
based on PC servers and desktops and 
doesn't embrace all your existing 
resources. That could mean porting 
applications and data. The only plus 
that offers is the cost of porting plus the 
cost of additional PC servers. 

Fact: OS/2 2.1 runs DOS, 

Windows™and more than 1,200 native 
OS/2 applications. With LAN Server 3*0 
or Novell' NetWare,' OS/2 supports DOS, 

Windows, OS/2 and Mac clients. iTs 
nni likely NT will support all your existing 
applications. It won’t run existing 32-hit 
applications like WordPerfect* 5.2 for OS/2 
and Lotus* 1-2-3* For OS/2, It will require 
additional software to support DOS, OS/2 and 
even Windows clients. Worse yet. Info world sources 


The OS/2 +* 
client/server 
solution exploits 
your existing 
hardware and 
software invest¬ 
ment . t here's /Vo 
Telling haw much 
the NT solution 
ctmId cost you. 


truth 


about 


k Alt this monkeying around with NT raises lots of 
questions. OS/2 has the answers. 
report that Windows 3.x applications run 20°/o 
slower under NT than they do under OS/2 2.1! 

Fact: OS/2 delivers powerful, reliable, client/ 
server applications for data storage and retrieval 
(DB2/2™ Oracle 7* InfoPump™), communications 
(Communications Manager/2, REMOTF, OS™ 
TalkThru*), transaction processing (CICS, IMS 
Client Server/2 V2), comprehensive network 
management (LAN Net View* CA-LNICENTER,* 











)oniain/DACSr AlertView™ Foundation Manager™), 
nd more* Fact: The NT strategy is still Not There, 
nd neither are native client/server 
Implications. 

Fact: OS/2 is committed to the 
idustry-accepted Distributed Com¬ 
uting Environment (DCE) standards 
1 the Open Software Foundation* ^Hpi^sToS/^U 

act: NT is NoT second-genera- 

Fact: NT still Needs Time to tion solid, 

prove itself in the 
real world* Fact: 
OS/2 is u sed by 
millions world- 
^ With OS/2, it s full 

speed ahead far your 
DOS^Wmdous and 
OS/2 applications— 
there’s no need to buy 
DOS and Ilf minus. 



wide. It’s the leading, second genera¬ 
tion, 32“bil Intel*-based operating 
system—a more stable, more 
developed version of the award¬ 
winning March, 1992 release. 

If you’re looking for a cost-effecti ve, secure, high 
function client/server solution today— Not Tomorrow- 
then OS/2 is for you* To order or to find out more 
about OS/2 2.1, call I 800 3-IBM-OS2. In Canada, 
call I 800 465-7999. OS/2 2,1 is also available at your 
local software dealer. And that’s a fact* 

Operate at a higher level.™ 

server 


This ad was created by LiNTAS and got to this publication on lime using DOS. Windows and 
OS/2 programs running on OS/2. IBM, OS/2 and NetView are registered trademarks and DB2/2 
and "OperalB a! a higher level" are trademarks pi International Business. Machines Corporation. 
All other products are trademarks or registered trademarks of iheir respective companies. 

© 1993 IBM Gocp 
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Developers Cautiously Optimistic 
About Multiplatform OpenDoc 

Are users ready to have documents—as opposed to applications—become the focus of desktop computing? 


DAVE ANDREWS 

O ne of the benefits of Mi¬ 
crosoft's OLE 2.0 tech¬ 
nology is that it lets yon focus 
on the document you're creat¬ 
ing instead of Lhe Windows ap¬ 
plications that created it. OLE 
2.0's integrating features, such 
as its support for in-place edit¬ 
ing and drag-and-drop of data, 
show promise for interapplica- 
tion collaboration on a single 
CPU, But OLE 2.0 does not 
address remote execution of 
applications and sharing of data 
among Mac, Windows, Unix, 
and OS/2 applications running 
over a network. 

Currently, only program¬ 
mers developing Windows ap¬ 
plications can take advantage 
of OLE 2.0. Microsoft says it 
will release implementations 
for Mac and Windows NT de¬ 
velopers by year's end, but this 
still leaves OS/2 and Unix out 
of the picture. Several compa¬ 
nies, uncomfortable with OLE 


Planned OpenDoc Features 


■ Open scripting architecture 

* Bento storage format defines 
how complex data is stored on 
disk in such a way that the 
producer of one document can 
exchange that concept with 
another producer rather than 
rely on private data forms 

* Technology road map set by 
fniiltivendor consortium 

* Support for Unix, Windows, Mac, 
and OS/2 

* Support for irregular document 
frames, version control, in-place 
editing 


2.0's lack of support for other 
operating systems and its con¬ 
trol by a single company, have 
announced an architecture 
called OpenDoc that promises 
an object-based framework for 
developing applications that in¬ 
teroperate across platforms and 
distributed networks. 

What's Inside 

OpenDoc will use technology 
from several companies, in¬ 
cluding IBM's System Object 
Manager for its object-calling 
mechanism. Apple's Bento 
standard as its storage mecha¬ 
nism, and the industry-stand aid 
CGRBA (Common Object Re¬ 
quest Broker Architecture) for 
sharing objects across a net¬ 
work, according to Cliff Reeves, 
program director of object-ori¬ 
ented technology products for 
IBM's Personal Systems Prod¬ 
ucts division. WordPerfect is 
working on an implementation 
of OpenDoc for Windows 
(WordPerfect's OpenDoc ef¬ 
fort was code-named Amber ) 
that will interoperate with OLE 
2.0, Reeves said. He added that 
an OpenDoc consortium, which 
will set the architecture's di¬ 
rection and certify applications 
for compliance, will be mod¬ 
eled after the X Consortium. 

Reaction from third-party 
software developers to Open- 
Doc is mixed, partly because 
programmers are not expected 
to receive the first code drops 
for developing OpenDoc ap¬ 
plications until late 1993. Hil- 


mi Ozguc, senior product man¬ 
ager for Lotus 1-2-3, said the 
ideas espoused in OpenDoc fit 
well with Lotus’s cross-plat¬ 
form orientation. "We like the 
direction ...but it’s too early to 
come out and make a commit¬ 
ment." Also, because different 
parts of OpenDoc will come 
from different companies, de¬ 
velopers questioned whether 
the three major companies pro¬ 
viding OpenDoc technology— 
IBM, WordPerfect, and Apple 
—could successfully coordi¬ 
nate their efforts. 

The Redmond Tack 

Microsoft is working on its 
own distributed OLE solution, 
naturally. David Seres, Mi¬ 
crosoft's OLE 2.0 product 
manager, said a distributed 
OLE implementation will be 
included with Cairo, Mi¬ 
crosoft's unreleased, object- 
oriented version of Windows. 
But that isn’t expected to ship 
until sometime in 1995. 

Perhaps lhe biggest hurdle 
OpenDoc and Microsoft’s dis¬ 
tributed OLE will face at the 
end-user level is the network 
bandwidth issue. Network ad¬ 
ministrators may see a signifi¬ 
cant network performance deg¬ 
radation as applications access 
data or remotely execute other 
applications over the network. 
Others question if users and de¬ 
velopers will truly accept the 
notion of small object programs, 
or component ware m exchang¬ 
ing data with other programs. 



Craig Yappert, product mar¬ 
keting manager at Frame Tech¬ 
nology, said one of the reasons 
users like working with a single 
application is that it gives them 
a feeling of security through 
their expertise. “Software ap¬ 
plications really aren't designed 
around this concept of Tm go¬ 
ing to be kind to all these other 
applications around me,’ ” he 
said. “OpenDoc is an interest¬ 
ing goal, but for a lot of appli¬ 
cations and a lot of users, it's 
still unclear how people are go¬ 
ing to use it” ■ 


Dave Andrews is a BYTE news edi¬ 
tor You can reach him on the Inter¬ 
net at dave.news@bix,cam. 
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IBM Ships DCE SDK for 
OS/2 and Windows 

Big Blue makes DCE the cornerstone of its future di$tributed*computing 
platforms. Will DCE carry the load or sink under its own weight? 


ANDY REINHARDT 

G iven a reputation for lag¬ 
ging the market in soft¬ 
ware, IBM’s recent announce¬ 
ment of the first Distributed 
Computing Environment SDK 
(Software Development Kit) 
for OS/2 and Windows is es¬ 
pecially noteworthy. As one of 
the founding members of the 
OSP (Open Software Founda¬ 
tion), which distributes DCE, 
IBM has long played a major 
role in that organization. How¬ 
ever, IBM’s true commitment 
to open systems continued to 
be questioned by some ob¬ 
servers. 

Now\ IBM has shipped a set 
of tools that facilitates the cre¬ 
ation of distributed applications 
across not just IBM platforms 
(i.e. t OS/2 and AIX), but also 
non-IBM Unix servers from 
competitors such as DEC and 
Hewlett-Packard, By embrac¬ 
ing DCE as a strategic direc¬ 
tion, IBM has confirmed that 
SAA (Systems Application Ar¬ 
chitecture) is no longer its only 
play. And with client support 
for Microsoft Windows, IBM 
shows that it is increasingly 
more practical than parochial 

Inside DCE 

DCE is an architecture for mul- 
tiplatform distributed comput¬ 
ing defined by the OSF. It's 
based on contributions from 
member companies and MIT, 
DCE encompasses a mecha¬ 
nism for RPCs (remote proce¬ 


dure calls), security and au¬ 
thentication based on MIT’s 
Kerberos, a timing service that 
synchronizes clocks through¬ 
out a network, a “cell” naming 
and directory service, and a 
threads service, which adds 
multiple program threads to 
Unix. The SDK will let devel¬ 
opers write applications for 
OS/2 and Windows clients that 
will meet the DCE specifica¬ 
tion and can call services on 
DCE-compliant remote servers. 
OS/2 server support is slated 
for Later delivery. 

IBM also has committed to 
supporting DCE throughout its 
product line. Client and server 
compliance already is available 
for AIX and is planned for 
OS/400 and MVS, When im¬ 
plemented, this scheme should 
allow complete interoperabil¬ 
ity among IBM systems and 
systems from its competitors. 
“DCE is fundamental to IBM’s 
whole approach to client/serv¬ 
er and distributed computing,’* 
says John Rymer, editor of Dis¬ 
tributed Computing Monitor, 
“to the point where they're al¬ 
most too obsessed with it for 
their own good,” 

The reason for Rymer’s ob¬ 
servation is that DCE isn’t the 
only game in town, and its ac¬ 
ceptance has been slow, to say 
the least. After dribbling out of 
OSF in 1991, the technology 
has spent the last two years be¬ 
ing evaluated by corporate and 


commercial users in feasibility 
and pilot programs, but it has 
not exactly taken the market by 
storm. Tn part, this was due to 
its heavy association with 
Unix, but this is changing now 
that implementations of DCE 
for non-Unix platforms are 
starting to appeal’. 

Beyond Unix 

One such program, and the 
source of IBM’s Windows 
DCE offering, comes from 
Gradient Technologies (Marl¬ 
borough, MA), whose PC/DCE 
is an implementation of DCE 
client-side support for DOS/ 
Windows 3.1. Gradient did not 
implement DCE server-side 
support because it requires a 
robusi, preemptive multitask¬ 
ing foundation, which DOS 
couldn't provide. However, the 
company will likely create 
DLLs for Windows NT that 
implement both the client and 
server modes of DCE. This 
third-party solution will let NT 
systems interoperate with Unix 
servers and IBM minicomput¬ 
ers and mainframes. 

That Gradient couldn’t prac¬ 
tically implement DCE server 
capabilities on DOS/Windows 
points to DCE’s main impedi¬ 
ment to widespread adoption: It 
was designed presuming an all- 
Unix world of desktops and 
servers. Notes Rymer, “A lot 
of people I talk to see DCE as 
almost irrelevant; it’s too big. 



too complex. The dominant 
desktop now is Windows, but 
DCE*s design point was a 
much more powerful client.” 

IBM's response to this prob¬ 
lem, naturally, is to emphasize 
OS/2 as a client, because it is a 
fully 32-bit, preemptively mul¬ 
titasking, multithreaded oper¬ 
ating system. Another alterna¬ 
tive is to forgo DCE entirely 
and use NetWare Lo implement 
client/server applications. 

“Look at what NetWare has 
become: a distributed-comput¬ 
ing environment,” says Rymer, 
Most client/server applications 
now under development are 
small in scale and designed for 
local workgroups, not world¬ 
wide enterprises, he argues. 
The high-end features of DCE 
are overkill for these users, 
while NetWare, he says, “has 
distributed directories, security, 
network management, but is 
optimized for the low end, for 
workgroups and LANs of 
PCs,” 

Another potential weakness 
of DCE is its security model, 
which is based on Kerberos, 
deri ved from the DES. Rymer 
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notes that many IBM competi¬ 
tors, notably Novell and Mi¬ 
crosoft, have openly scorned 
DES in favor of RSA public- 
key encryption. “There’s also 
concern that Kerberos won't 
work on a large scale, which is 
ironic given the high-end de¬ 
sign center of DCE,” says 
Rymer. Novell, he says, re¬ 
jected Kerberos because it was 
too slow. 

Nevertheless, IBM has com¬ 
mitted strategically to DCE as 
the basis for its open client/ 
server offerings. Given how 
widely supported DCE will 
likely be, IBM's decision to 
aim for today's high end— 
which will be tomorrow's 
mainstream—may not turn out 
to have been a mistake. The 
riskiest pari of ihe strategy is 
the problem that haunts all 
open-system providers: If the 
products are truly interchange¬ 
able, how do you keep your 


customers from boiling to the 
competition? Here, IBM aims 
to win based on better service 
and support, market-leading 
implementations of standards- 
based technology (e.g., AIX), 
and superior network and en¬ 
terprise management tools 
(e.g., Net View). 

Scoping the Competition 

The ultimate wild cards will be 
Novell and Microsoft. Both 
companies want to move into 
IBM's enterprise computing 
space by extending their cur¬ 
rent offerings upward, but nei¬ 
ther one—lo the chagrin of the 
OSF—has licensed DCE. Both 
companies support SNA (Sys¬ 
tems Network Architecture) 
connectivity from their network 
servers, but this is mere plumb¬ 
ing compared to the high-level 
d istributed-com puti ng mode I 
encompassed in DCE. 

Novell is moving surpris¬ 


ingly slowly on DCE, given its 
acquisition of USL, which had 
committed to DCE, and the fact 
Lhat it controls Unix. Novell 
has a lot of interest in preserv¬ 
ing its own naming conven¬ 
tions, RPC methods, and secu¬ 
rity provisions, so the approach 
it probably will take will be to 
support DCE as a backbone 
mechanism for connecting Net¬ 
Ware LANs to each other or to 
DCE ^compliant minicomputers 
and mainframes. 

Microsoft's approach is, typ¬ 
ically, even more proprietary 
and homegrown: The compa¬ 
ny has coded its own versions 
of some parts of DCE, such as 
a compliant RPC mechanism 
in LAN Manager and Cairo. 
But Microsoft isn't using the 
DCE cell directory (derived 
from Banyan technology), nor 
the X SOO-based global direc¬ 
tory services. And. of course, 
both companies have opted to 


use RSA encryption. 

IBM's DCE SDK is ship¬ 
ping now (the Windows client 
still is in beta testing) and costs 
S1095, including five OS/2 and 
five Windows run-time licens¬ 
es. Additional OS/2 client run¬ 
time licenses are available for 
$55. Although DCE is proto¬ 
col-independent, this first im¬ 
plementation for OS/2 assumes 
TCP/IP, says Trudy Henke, 
IBM brand manager for OS/2 
DCE. The OS/2 SDK imple¬ 
ments all major DCE functions, 
but because OS/2 supports 
threads, the native mechanism 
is used. IBM's AIX client and 
sejver are one generation more 
advanced, and now they sup¬ 
port distributed file systems 
and global directory services 
based on the X.500 model, m 


Andy Reinhardt is BYTE's West 
Coast bureau chief. You can reach 
him on BIX as “areinhardt. M 
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B oth Windows NT and 
OS/2 are portable; they 
run on multiple hard¬ 
ware platforms. Thus, 
they can take advantage of the latest 
generation of high-performance proces¬ 
sors to bring unparalleled computing 
power to DOS and Windows users. 

However* a high-performance pro¬ 
cessor such as the DEC Alpha or the 
PowerPC is only one part of a high- 
performance platform. An equal partner 
is the compiler used to generate code 
for the processor. Increasingly* Win¬ 
dows NT and OS/2 depend on ad¬ 
vanced compiler technology to wring the utmost perfor¬ 
mance from the hardware. 

During the last five years* a new generation of micro¬ 
processors has swept the industry. Today's processors use 
a variety of architectural advances that result in dramatically 
improved performance* but these improvements have in¬ 
troduced a lot of complications into the lives of program¬ 
mers. It is now much more difficult to predict how long a 
pardcular sequence of instructions will take to execute. 
That uncertainty makes programmers even less willing to 
optimize code sequences by hand, leaving it up to the com¬ 
piler to squeeze the best performance out of the system. 
Compiler writers have been working hard to live up to 
their new responsibilities. 

Although there have been many changes in chip design 
during the last decade* compiler designers are only inter¬ 
ested in the ones that have a visible effect on program ex¬ 
ecution, To a compiler writer* the most important parts of 
a processor are the pipelines* the cache, the registers* and 
the multiple functional units. The table on page 136 sum¬ 
marizes the characteristics of many of today’s leading 
processor designs. 


Air in the Pipes 

Pipelining is an old idea for speeding up computation. In 
fact* it has uses far beyond computing. For example* an 
assembly line in a factory is just a pipeline for building 
widgets. As VLSI technology improves* chip designers 
are able to pack many millions of transistors onto a single 
chip; they have taken advantage of this freedom to pipeline 
the most important pieces of the processor* including in¬ 
struction interpretation and arithmetic computations. 
Pipelines work most efficiently when instructions flow 


smoothly through them. As each 
stage finishes working on one 
instruction* it must be able to 
start working on the next instruc¬ 
tion as soon as possible. But in 
an unpredictable environment, 
a designer can’t always prevent 
interruptions. 

A load instruction* for exam¬ 
ple, imposes a delay while it ac¬ 
cesses the cache. If the data is 
available* the processor will re¬ 
ceive it within a small number 
of instruction cycles (typically 
one or two). During this load 
shadow , the processor may have 
to wait until the data arrives* in¬ 
troducing a gap (or bubble) in 
the flow through the pipeline. 

Modem chips try to do some useful work in the shadow. 
The easiest way is to “expose” the load delay—the archi¬ 
tecture of the chip specifies that the instruction following 
a load (in what is called the load delay slot) may not use the 
value being loaded. Because it isn’t dependent on the results 
of the load, the insUuction in the slot can execute while the 
load is still pending. 

A compiler for an architecture that uses an exposed de¬ 
lay slot can rely on a variety of strategies to And suitable in¬ 
structions. In a simple strategy, the compiler generates 
naive code and then goes back and shuffles the order around 
a bit to fill as many delay slots as possible. If the compil¬ 
er can’t ferret out an instruction to put in the delay slot* it 
is forced to put a NOP (no operation) there. Because of 


The processors 
behind today’s 
sophisticated 
operating systems 
can’t go very fast 
without an 
essential piece 
of software— 
the compiler 
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the complexities that load delay slots ere- 
ate for superscalar instruction issue, most 
present-day processors have abandoned 
this feature. 

The second way to fill the load shadow 
puts the burden on the processor. After a 
load is issued, the chip continues to the 


next instruction and tries to execute it. If 
the new instruction uses the data being 
loaded, the chip prevents execution from 
continuing via an interlock. The compiler 
is free to blithely output instructions with¬ 
out paying any attention to delays. It will 
produce better code, however, if it factors 
in the delay while choosing an instruction 
order. Note that an exposed delay slot and 
a hidden one require the same analysis to 
exploit; an exposed delay just forces the 
compiler to be honest when it fails to find 
a useful instruction to pul in the shadow 
(see the listing above). 

The Problem with Branches 

More troublesome than load shadows are 
branch instructions. Unconditional branch¬ 
es aren't a problem, because the proces¬ 
sor can tell which instruction will be exe¬ 
cuted next and prefetches it. However, you 
can gel a break in the smooth How of in¬ 
structions through the pipeline when the 
processor encounters a conditional branch. 
The condition that determines which way 
the branch will go may not be determined 
when the processor encounters the instruc¬ 
tion, leaving the processor with no idea 
whether it should prefetch normally or as¬ 
sume that the branch will be taken. The 
processor must halt prcfelching until it can 
tell which direction the branch goes in. 
This introduces idle processor time, which 
is a performance penalty. 


To reduce the performance cost of 
branches, processor designers have come 
up with two strategies. The first is to expose 
the delay, creating a branch delay slot. The 
instruction following a conditional branch 
statement is always executed, regardless 
of whether the branch is taken. With the 
advent of superscalar proces¬ 
sors, however, delay slots have 
become less popular, because 
these chips need more than 
one instruction to keep the 
pipeline filled, and multiple 
delay slots are unwieldy. 

The other solution, branch 
prediction, is based on the fact 
that, in general, branch instruc¬ 
tions are more likely to go in a 
particular direction. If the pro¬ 
gram is checking an error con¬ 
dition, the error is usually a 
rare event, so the resultant 
branch is rarely taken. On the 
other hand, if the branch is part 
of a loop, it will normally ex¬ 
ecute many times before it ex¬ 
its. With branch prediction, the 
processor guesses which di¬ 
rection the branch will go in and begins 
executing the likely branch ahead of time. 
If the guess is wrong, the work must be 
undone. The cost of a mistaken guess de¬ 
pends on the pipeline complexity and 
ranges from a single cycle to as many as 10. 


But how does the processor determine 
whether a branch will be taken? One way is 
to look ahead; since a modern chip pre¬ 
fetches several instructions at a time, it 
may be able to figure out the outcome of a 
branch far enough in advance to begin 
fetching the appropriate follow-on in¬ 
structions, The compiler can help by putting 
a few instructions between the evaluation of 
the test expression and the branch. 

When all else fails, somebody or some¬ 
thing must guess which way the branch 
will go. The processor can force the com¬ 
piler to do it by having the compiler put a 
hint in the branch instruction. To compute 
die hint, the compiler can analyze the code, 
use profiling information, or both. Alter¬ 
natively, the chip can make its own guess. 
The two usual techniques are static pre¬ 
diction . in which the chip guesses based 
on whether the jump is forward or back¬ 
ward, and dynamic prediction , in which 
the chip caches the most recent branches 
and assumes that cached branches will be¬ 
have the same way they did the last time. 
The PowerPC uses static prediction with an 
optional overriding, compiler-specified 
hint in the branch instruction, while the 
Pentium relies on dynamic prediction. 

Another w ay a compiler can reduce the 
cost of branches is to get rid of them. Three 
major ways to cu t down on the number of 
branches are to evaluate them at compile 
time, move them out of loops, or execute 


CHIP COMPARISON CHART 


CRIP 

1 

REGISTERS 

EXPOSED 

DELAY 

SLOT 

BRANCH 

PREDICTION 

FUNCTIONAL UNITS 1 

WORD SHE 

Alpha 21064 
(DEC) 

32 GPR 3 

32 fW 

No 

Hint 

1 integer 
i floating-point 

1 lo ad/store 

1 branch 

64 

R4xOG 

(Mips) 

32 GPR 

32 FPR 

Branch 

None 

1 integer 

1 floating-point 

64 

PowerPC 601 
(IBM/Moforole) 

32 GPR 

32 FPR 

No 

Static with 

hint override 

1 integer 

1 floating-point 

1 branch 

32 

Pentium 

(Intel) 

8 GPR, 
fp stack 

No 

Dynamic 

2 integer 

1 floating-point 5 

32 


1 Branch predictions: Dynamic: Keep- track of former behavior and predict. Static: Guess based on target of jump 
(backward/forward). Hint: Compiler slicks a bit in the instruction. None: Eat the delay; sometimes faipthnough is free. 

- The number of functional units dossn'l necessarily reflect bow many instructions can execute 'in parallel. For 
example, under normal circumstances, the tour functional units of the DEC Alpha will execute two instructions at 
once. 

1 General-purpose registers. 

4 Floating-point registers. 

‘ Actually, there are three dedicated FPUs (add/multiply/divide), bus they share pipeline stages so they cannol 
execute in parallel, Results will amve one per cycle with full pipelines, The floating-point and integer instructions canl 
execute in parallel. 


Rearranging for the load delay, ms listing shows two 

instruction sequences that compute the some expression. By 
moving the first load instruction down . the second sequence 
can begin the add operation immediately while waiting for 

that load to complete „ 

reducing the cycle count. 

expression: x - 

a +■ fb + c) 

code: 

cycle of issue: 

ri = a 

1 

r2 - b 

3 

r 1 - c 

5 

r4 = r2 + r3 

7 

r5 = rl + r4 

10 

finish after 

12 

code: 

cycle of issue: 

r2 = b 

1 

r3 = c 

3 

rl - a 

5 

r4 = r2 + r3 

6 

rS st rl + r4 

9 

finish after 11 
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them less often by modifying loops. 

In the first method, the compiler can 
sometimes figure out (using a method 
called constant propagation) how a con¬ 
ditional will evaluate. This lets the com¬ 
piler eliminate the conditional and the code 
associated with the branch that won't be 
taken. The second transformation is a form 
of loop-invariant code motion; if there is a 
branch inside a loop that doesn't need to be 
there, move the branch outside the loop. 
Finally, the compiler can reduce the fre¬ 
quency of branching by combining loops 
or by iterating fewer times. One of the 
most common and most useful ways to re¬ 
duce the number of iterations is to “un¬ 
roll” the loop; 

for i = 1 to 100 

A[i] = A[i] * U 

becomes 

for i s 1 to 100 by 2 

A[i] - A[i] * 1.1 
At i+11 = A[i+1 ] * 1.1 

Here, the number of iterations, and hence 
the number of branches, is cut in half. Un¬ 
rolling is a straightforward technique, al¬ 
though it becomes a bit more complicated to 
apply when the compiler doesn’t know' the 
loop bounds or if there are GOTO state¬ 
ments in the loop body. Despite its simplic¬ 
ity, unrolling a loop yields substantial per¬ 
formance improvements. This example 
unrolled four limes yields a respectable 17 
percent improvement in performance on 
the Hewlett-Packard PA-RISC. 

Maximizing the Cache 

The great thing about a cache is that you 
can ignore it; programs generally have 
good locality, so they execute much more 
efficiently when a cache is present. How¬ 
ever, as memory has increasingly failed 
to keep pace with CPU speeds, compiler 
designers have begun to think about opti¬ 
mizing the use of the cache to avoid the 
deadly cost of excess memory references 
caused by cache misses. 

A simple technique to avoid cache miss¬ 
es is to align data structures on cache 
boundaries. When a cache accesses mem¬ 
ory, it loads a block of data called a cache 
line. The blocks are typically on the order 
of 16 words long. If a small data structure 
is aligned so that its first word of data is on 
a cache line boundary, a single memory 
transfer can load the entire structure. The 
same structure, straddling a boundary, 
would require two loads. 


Aligning structures is a Fine idea, but 
the real opportunity to benefit from cache 
management is in restructuring code. The 
kind of code that improves most dramati¬ 
cally—and is the easiest to manipulate— 
is the loop. Because they almost always 
represent the majority of execution lime 
in a program and they have 
regular behavior, loops are the 
center of modem optimization 
research. 

Caching provides the most 
benefit when data is reused 
many times after it is loaded 
from memory. The listing on 
the right shows how a loop 
can be restructured with a 
transform at i o n called h lock - 
mg (or tiling) to use the cache 
more effectively. The original 
code consists of two nested 
loops that walk over a 2-D ar¬ 
ray and compute a value for 
each dement based on iLs four 
neighbors. The cache isn't big 
enough to hold the array, so some of the 
elements are reloaded unnecessarily. The 
compiler transformation divides the array 
into blocks of 50 by 50 elements, each of 
which is small enough to fit in the cache. It 
then converts the original two loops into 
four, where the outer two walk over blocks 
and the inner two perform the computa¬ 
tion w ithin a block. The transformation im¬ 
proves performance by 33 percent on an 
HP PA-RISC, despite the extra branch in¬ 
structions added by the new bops. 

Few commercial compilers do aggres¬ 
sive cache optimization yet, but It is an ac¬ 
tive area of research, and the ideas are mi¬ 
grating into industrial practice. 

Register Considerations 

The gulf between processor and memory 
speed has also led designers to take a dif¬ 
ferent approach to the use of registers. Tra¬ 
ditional architectures like the DEC VAX 
and Intel 80x86 have instructions that use 
values in registers, hut they also have in¬ 
structions that perform computations di¬ 
rectly on values in memory, A key element 
of the RISC philosophy is the load-store 
architecture, in which all operations are 
performed on values stored in registers. 
To use values stored in memory, a pro¬ 
gram must first load them into a register. 

Because register operations are so fast, 
RISC chips use as much extra silicon as 
possible to provide many more registers 
than older-style processors did. As the 
chart in the table shows, members of the 
new' generation of processors generally 


have 64 registers. This abundance is a 
mixed blessing to compiler writers; while 
greatly improving performance, registers 
are another resource that needs to be man¬ 
aged carefully. The compiler has two op¬ 
portunities for improving register usage: 
It can transform the code to increase reuse 


of intermediate values, and it can be in¬ 
telligent in its register allocation strategy. 

There are many transformations that im¬ 
prove locality, including loop unrolling. 
For example, 

Loop 1: 

for i = 1 to 100 

A [ i ] = A til + A [i+1 ] 

Loop 2: 

for i = 1 to 100 by 2 
A [ i ] - At 13 + A [i+1] 

A[i+1] = A[i+11 + A[i+2] 

Loop 1 loads 200 values from memory 
Loop 2. the transformed one, loads only 
150— the compiler puts A [ i+1 ] in a reg¬ 
ister when it is loaded for the first state¬ 
ment and reuses it for the second. Further 
unrolling reduces the number of loads even 
more. Unrolling is only one of many loop 
optimizations that improve register usage. 

Once it has transformed the code into 
its final form, the compiler must allocate 
registers. The usual strategy is to look at 
each procedure and figure out how many 
intermediate values need to be stored. The 
next step is to do liveness analysis; a val¬ 
ue is “live” if some future computation 
needs to use it. After a value is no longer 
live, the compiler can reclaim the register 
that stored it and use it for another value. If 
more values are live at any given poini 
than there arc registers to hold them, some 
of the values are temporarily (and expen¬ 
sively) “spilled” to cache or memory. It is 


The effect of blocking. The improved reuse of the second 
loop yields a 33 percent improvement in performance on an 
HP PA-RISQ despite the extra branching necessary 1 . 

real AfO..1001,0.,1001 } 
bOQp 11 

for i = 1 to 1000 
for j =£ 1 to 1000 

A [ i f j ] = (Ati-lJJ + * A[i+l f j] 

+■ Ati,j +11)/4 

Loop 2 : 

for a = 1 to 1000 by 50 
for b = 1 to 1000 by 50 
for i *5 a to a+49 
for j s= b to b+49 

A [i,jI = (Ali-1 r 1+ 

Ati+1 r j J + A[i,j + 1J)/4 
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common to run out of registers on archi¬ 
tectures like the Intel Pentium, which has 
relatively few available. For architectures 
with dozens of registers, the more usual 
reason to spill is a function call. 

Every compiler has a calling conven¬ 
tion that defines how function calls are 


Parallelism. The RS/6OOO has independent 

parallel floating-point and integer units. The 
first loop uses each unit per iteration. The 
second loop is the unrolled version of the 
first, exposing more parallelism and reduc¬ 
ing the branching cost. It executes in 82 per¬ 
cent of the time needed by the first. The third 
loop has the same looping behavior as the 
second, but each statement depends on the 
previous one. This forces the loop to run 
much more slowly — it takes 36 percent 
more time to execute than does the original 
unrolled code . 

A is a floating point array 

B is an integer array 

1 

for i = 1 to 100 
Afi1 = Ati1 * 1.1 
Bill = Bfil * 2 

2 

for i = 1 to 100 by 2 
All] = At i 1 * 1.1 
B|i] ^ Bti1 * 2 
Ali+1] = Afi+1] • 1.1 
Bti+1) = B[i4l] * 2 

3 

for i = 1 to 100 by 2 
A|il = All] * 1.1 
B(i) = A(i] * 2 
Alifl] = Bfi] * 1.1 
Bli + l] = A[i«-l| * 1.1 


made. The convention includes where the 
arguments go, which registers can be mod¬ 
ified at will, which registers need to be 
preserved, and so forth. For example, if 
a processor has 64 registers, the compiler 
can stipulate that perhaps 32 of them can 
be modified arbitrarily by the called func¬ 
tion. That means that the calling function 
must save any values in those 32 regis¬ 
ters that it will need after the called func¬ 
tion completes. The called function can’t 
use the other 32 registers unless it saves 
their value first and restores it when the 
function is ready to return. Saving and 
restoring registers adds overhead to the 
cost of a function call; unfortunately for 
the compiler writer, modem programming 
techniques encourage the programmer to 
make many function calls. 

The compiler can make function calls 
much more efficient if it considers the in¬ 


teraction between procedures, rather than 
treating each one in isolation. Without 
knowing anything about the target of a 
call, the compiler has no choice but to pre¬ 
serve values conservatively—it is better 
to run slowly than incorrectly. However, if 
the procedure being called will use only 
some subset of the registers, the caller 
doesn’t need to bother saving the others. 
Another trick is to assign frequently used 
values to registers permanently. 

Multiple Functional Units 

One of the most dramatic improvements 
in processor performance comes from low- 
level parallelism in the chip. Simpler ar¬ 
chitectures can execute only a single com¬ 
putation at once; so-called superscalar chips 
have multiple functional units that can be 
working on more than one result simulta¬ 
neously. They can also issue more than one 
instruction at once. The instruction decode 
logic generally looks at the next few in¬ 
structions to find one or more that are ready 
for execution. Some chips support out of 
order execution, meaning that they may 
execute instructions in a different order 
than they appear in the program. 

Just like implicit delay slots, superscalar 
chips allow the compiler to act in igno¬ 
rance; the chip will do its best to find and 
use parallelism. A smart compiler, though, 
tries to order instructions to take as much 
advantage of the multiple functional units 
as possible. Strategies for finding a good 
instruction sequence range in complexity 
from simple heuristics to detailed models 
of the target architecture. 

The Intel Pentium is a good demon¬ 
stration: it is a superscalar chip, but its 
predecessors were not. The Pentium is 
able to execute any 486 application un¬ 
changed, but performance will usually be 
much better if that application is recom¬ 
piled. The recompilation doesn’t change 
the basic computation, but it reorganizes 
the instructions so that they take better 
advantage of the chip. 

For example, Watcom’s 32-bit C++ 
compiler for DOS and Windows can per¬ 
form “Pentium-aware” optimizations. The 
compiler accomplishes this by “RlSCify- 
ing” the code; that is, by breaking each 
complex machine instruction in the emit¬ 
ted code into a scries of simpler (though 
equivalent) instructions. The instructions in 
the “RISCified” code are then reordered 
where possible to take advantage of the 
Pentium’s internal dual pipelines. A final 
pass recombines the simple instructions 
(again, where possible) into equivalent 
complex instructions to reduce the size 


of the final executable file. 

To exploit multiple function units, an 
aggressive compiler begins by restructur¬ 
ing loops to expose more parallelism. Then 
it looks at each basic block and tries to 
find an instruction ordering that will min¬ 
imize the instruction cycle count. 

A tremendous variety of loop transfor¬ 
mations have been proposed for exposing 
parallelism, including loop unrolling. The 
listing at left shows three loops and com¬ 
pares their performance on an IBM RS/ 
6000 workstation. 

The combination of multiple instruc¬ 
tion issue and multiple functional units 
makes it difficult to figure out how long an 
instruction sequence will take to execute. 
Changes to the sequence can have strange 
effects; one of my favorite examples is 
what happened to some of my coworkers 
on the Mips architecture, who, to check 
the behavior of executables, modified them 
by inserting extra instructions at compile 
time. One program began to execute more 
quickly even though it was doing more 
work. After a frenzied attempt to figure 
out what was happening, they discovered 
that the Mips interlock imposes an extra 
penalty. When a conflict forces the chip 
to stall an instruction, not only does the 
instruction stop executing during the cycle, 
but it is penalized for causing trouble. The 
inserted instruction executed for free and, 
by preventing the interlock, caused the 
program as a whole to run faster. 

This example brings home the point 
that, in the future, the compiler will be just 
as important as the processor in getting 
optimal performance for leading-edge op¬ 
erating systems and applications. ■ 


Oliver Sharp is an associate at Heuristicrats Re¬ 
search. Inc., a developer of optimization software. 
He is completing his Ph.D. in computer science at 
the University of California/Berkeley on compi¬ 
lation techniques for parallel architectures . You 
can reach him on BIX c/o “editors ” or on the In¬ 
ternet at oliver@heuristicrat.com. 


For More Information 


This article is based on results coming from 
the compiler optimization community. To learn 
more, you need to resort to research papers. 

A comprehensive reference for traditional 
compiler techniques is Compilers: Principles, 
Techniques, and Tools by Aho, Sethi, and Ull- 
man. You might find High Performance Com¬ 
puting from O’Reilly an interesting reference 
for figuring out how to make your code run 
faster. Before you worry about superscalar 
chips, however, make sure you've chosen your 
basic algorithms and data structures wisely. 
Jon Bentley’s classic Writing Efficient Pro¬ 
grams is an excellent place to start. 
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Windows NT Supports Posix, 
but Does It Matter? 


Posix is an important standard for character-based applications, but it may 
not have much of an impact in a windowcentric world 


NICHOLAS BARAN 

M icrosoft is promoting its 
new top-of-the-line op¬ 
erating system, Windows NT, 
as the natural successor to Unix 
in environments requiring mul¬ 
titasking, high-level security, 
and conformance with federal 
standards. It is the first major 
operating system other than 
Unix to support Posix, which 
for years has been required for 
all government procurement 
contracts involving Unix-based 
systems. The question is 
whether NT’s Posix support is 
merely a regulatory formality 
or a major technical feature. 

Posix (for Portable Operat¬ 
ing System Interface based on 
Unix) was intended to ensure 
application portability between 
Unix platforms. This initial 
standard required source code 
portability as specified in IEEE 
1003.1 standard, which re¬ 
quires that system-level calls 
in the C language follow spe¬ 
cific guidelines. 

A second part of the Posix 
standard (IEEE 1003.2) pro¬ 
vides a command-line interface 
standard as well as a number 
of shells and utilities, all based 
on Unix. (For example, grep, 
awk, and lex, are Unix com¬ 
mands that are standard func¬ 
tions in IEEE 1003.2.) 

NT supports the entire IEEE 
1003.1 standard and parts of 
IEEE 1003.2. The 1003.1 stan¬ 
dard is supported in a “Posix 
subsystem” within NT, which 


lets programmers write C code 
in accordance with the 1003.1 
standard. For example, Posix 
requires a specific method for 
handling process hierarchies and 
inheritance and uses a routine 
called fork () for this purpose, 
while NT's Win32 subsystem 
uses a routine called Cre- 
ateProcess (). 

Many 1003.2 components, 
such as vi and the Korn shell, 
are embodied in the NT re¬ 
source kit. but 1003.2 support is 
not complete. A complete Unix- 
command interface for NT is 
available from third-party ven¬ 
dors such as Mortice Kern Sys¬ 
tems of Toronto, Ontario. 

Heart of the Matter 

So the real question is: What 
good is Posix? The answer is 
that in its current state Posix is 
mainly good for satisfying fed¬ 
eral procurement requirements. 
Even Posix supporters admit 
that the standard does not go 
far enough to ensure applica¬ 
tion portability between plat¬ 
forms. DEC's Jim Isaak, for¬ 
mer chairman of the IEEE 
Posix committee, says, “Posix 
isn't rich enough to do many 
things that [applications devel¬ 
opers] want to do—like con¬ 
trol windows or the screen with 
something other than text I/O.” 

In other words. Posix only 
provides standards for devel¬ 
oping character-based applica¬ 
tions. With graphics and win¬ 


dowing systems, you're on 
your own. That's where NT 
hopes to fill the void. Devel¬ 
opers can write Posix-compli- 
ant applications and then use 
the Win32 environment to cre¬ 
ate the graphics and windowing 
portions of their applications. 
Says Microsoft’s director of 
business development. Bob 
Kruger, ‘The availability of NT 
in a Posix world is very signif¬ 
icant because it fulfills the ob¬ 
jectives that Posix was origi¬ 
nally designed to fulfill: that 
is, portability, scalability, and 
multiplatform.” 

The U.S. government is not 
likely to standardize on NT. 
Currently, X Window System 
is the preferred (but not re¬ 
quired) windowing standard in 
the Posix world and PHIGS 
and GKS are the dominating 
graphics standards. 

NT has the ingredients for 
becoming a standard, because 
it provides a complete set of 
tightly controlled programming 
specifications from text to 
graphics, unlike Unix, which 
spawned a myriad of different 
versions and graphics and win¬ 
dowing standards. According 
to Kruger, “Unix and NT start¬ 
ed out with a different focus 
historically. Unix started out 
as a lab exercise as opposed to 
a commercial product.” 

Incompatible and nonpor¬ 
table applications will contin¬ 
ue to exist unless the world 



switches to NT or an alterna¬ 
tive system. And although 
Microsoft may spend millions 
to promote NT’s cause, it's not 
likely to happen. Unix is by no 
means dead, and it’s hard to 
imagine DEC, Sun Microsys¬ 
tems, and Hewlett-Packard 
dropping their investment in 
X Window-based applications 
to adopt the Win32 environ¬ 
ment. Isaak sums it up: “We 
haven’t escaped the problem 
we’re trying to address: appli¬ 
cation portability.” ■ 


Nicholas Barm is a BYTE consulting 
editor living in Sandpoint, Idaho. 
He is the author of Windows from 
the Keyboard (John Wiley & Sons. 
1993). You can reach him on BIX 
as “ nickbaran .” 
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Will OpenGL Be 3-D Standard 
for Windows NT? 


Microsoft says yes, but so 

NICHOLAS BARAN 

C onspicuously absent in 
the first release of Win¬ 
dows NT is support for 3-D 
graphics. This is a capability 
Microsoft needs if it expects 
NT to overtake Unix as the pre¬ 
ferred operating system for 
high-performance graphics- 
intensive applications. 

So far, 3-D imaging and ren¬ 
dering have largely remained 
the domain of scientific visu¬ 
alization and computerized an¬ 
imation applications running 
on expensive workstations, 
such as Silicon Graphics, 
Inc.'s, Iris. But with the relent¬ 
less drop in hardware pricc/per- 
formance and the advent of 
multimedia as a broad-based 
technology, 3-D graphics is 
poised to become a common 
component in many applica¬ 
tions and is of critical impor¬ 
tance to Windows NT. 

Workstation 3-D graphics 
are dominated today by two 
competing standards: OpenGL 
from SGL and PEXL1B, a con¬ 
sortium based at MIT that has 
developed PEX, a set of 3-D 
extensions to the X Window 
System, The PEX standard is 
promoted by Hewlett-Packard, 
Sun, and IBM, all members of 
COSE (the Cooperative Oper¬ 
ating System Environment), the 
alliance attempting to “unify' 1 
Unix. IBM also supports Open¬ 
GL, as do DEC, NEC, and In¬ 
tergraph. 

Windows NT presents a ma¬ 
jor new platform for 3-D ap¬ 
plications, SGI is porting its 


insiders have doubts 


OpenGL graphics library to 
NT, and Microsoft says it will 
include OpenGL 3-D graphics 
primitives in its next major re¬ 
lease of NT, Referring to that 
release, SGI T s OpenGL prod¬ 
uct manager Mason Woo says 
that “anybody who gets NT 
will get OpenGL, establishing 
a standard in 3-D.” Greg Lob- 
dell, Microsoft's group prod¬ 
uct manager for NT, confirms, 
“Our plans are to have Open¬ 
GL primitives in the Win32 
API” 

It’s anybody's guess when 
this “next major release” will 
be available, but it’s not likely 
to be until late next year. Lob- 
dell told BYTE that OpenGL 
for NT is in beta testing now 
but declined to give an actual 
release schedule. Meanwhile, 
Media Vision (Santa Clara, 
CA), which was founded by 
former SGI engineers, has 
already released a version of 
OpenGL for Windows NT that 
it claims will be fully compat¬ 
ible with the future Microsoft 
version of OpenGL. The Me¬ 
dia Vision OpenGL runs on 
Intel, DEC Alpha, and Mips 
platforms. Intergraph is also 
working on its own implemen¬ 
tation of OpenGL for NT. 

Stormy Horizon 

Although Microsoft's official 
line is that OpenGL will be the 
3-D standard for NT, there are 
some questions. One insider in 
the 3-D graphics business, who 
requested anonymity, doubts 


Microsoft will actually adopt 
OpenGL, First, OpenGL is a 
proprietary graphics interface 
controlled by SGI, much as 
PostScript is controlled by 
Adobe Systems. (Remember 
when Microsoft endorsed Post¬ 
Script? It ended up developing 
a competing font library called 
TrueType.) Graphics board 
manufacturers pay SGI a li¬ 
censing fee to support Open¬ 
GL, much as laser-printer man¬ 
ufacturers pay a fee to Adobe 
tor PostScript. 

Second, one of Microsoft's 
key software vendors for Win¬ 
dows NT is AutoDesk, maker 
of the hugely successful Auto¬ 
CAD, And AutoDesk has 
recently acquired iLhaca Soft¬ 
ware, which makes a 3-D 
graphics development interface 
called HOOPS. HOOPS works 
with both OpenGL and PEX, 
as well as with various 2-D in¬ 
terfaces, such as Microsoft's 
GDI (Graphical Device Inter- 
face) and Apple's QuickDraw, 
AutoDesk may be reluctant to 
throw its support exclusively 
to SGI when it owns a devel¬ 
opment tool that works with 
other graphics interfaces. Lob- 
dell sidestepped the issue by 
saying, “It's not dear whether 
we'll support other 3-D stan¬ 
dards,” 

It also seems unlikely that 
Microsoft will standardize on 
another company's proprietary 
3-D interface. That just isn't 
how Microsoft operates. One 
possible scenario is that Mi- 



Te c hnology 


crosoft is developing its own 
library of 3-D extensions to 
GDI and is merely supporting 
OpenGL in the near term, until 
it can release its own solution. 

Microsoft certainly has the 
resources to develop its own 3- 
D extensions to GDI, and it 
would then control its own 3-D 
interface and compete with SGI 
and PEXLJB. But Microsoft's 
Lobdell discounts this theory: 
“OpenGL is where most of the 
momentum is now, and we're 
trying to avoid redundancy, so 
wc probably wouldn't invent 
another set of 3-D primitives.” 

Time will tell. At the mo¬ 
ment, OpenGL looks like it's 
in the driver's seat. ■ 


Nicholas Bunn i is a BYTE consulting 
editor living in Sundpoint. Idaho. He 
is the author of Windows from the 
Keyboard (John Wiley and Sons t 
1993). you cm reach him on BIX as 
“ nickbaran ." 
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OS/2 Gets Device Support 


IBM finally makes it easy for hardware vendors to support OS/2 


STEVE MASTRIANNI 

P erhaps ihe most notable 
improvement in OS/2 
2.1 over version 2*0 is the new¬ 
er version's dramatically in¬ 
creased support for third-par¬ 
ty expansion hardware. For 
example, for the first time ever, 
Tm able to run my ATI Graph¬ 
ics Ultra Plus in 1280- by 
1024-pixel-resolulion mode, 
with 256 colors* Users of S3- 
based video boards are report¬ 
ing similar success* Admitted¬ 
ly, these drivers are in beta, but 
they will soon be generally 
available. 

By the time you read this, 
OS/2 will likely support most 
of the state-of-the-art video ac¬ 
celerator chip sets from com¬ 
panies such as S3, ATI, and 
Weitek. It will also claim sup¬ 
port for non-SCSI CD-ROM 
drives, 24-bit color printers, 
scanners, touchscreens, and a 
host of other input and output 
devices. 

This situation is unusual for 
OS/2, to say the least. For most 
of its existence, the operating 
system has lacked meaningful 
support for third-party hard¬ 
ware. The major reason for this 
situation has been the lack of 
a DDK (device-driver toolkit) 
from IBM. OS/2 device drivers 
are difficult to write under the 
best of circumstances. Without 
samples, they are nearly im¬ 
possible* 

Driver History 

When OS/2 2.0 was released, 
the only existing OS/2 device- 
driver toolkit was the Microsoft 
DDK, which Microsoft had al¬ 
ready pulled from the market* 
Moreover, many things had 
changed in OS/2 2.0 that pre¬ 


cluded the use of the Microsoft 
DDK with this new version* 
The kernel debugger, which 
was version-specific, was not 
able to work with OS/2 2*0. In 
addition, IBM replaced the 
Microsoft LADDR (Layered 
Device Driver) architecture 
with the ADD (Adapter Device 
Driver) architecture* and the 
Microsoft Strategy 2 disk driv¬ 
er interface was replaced by 
IBM's EDDI (Extended Disk 
Driver Interface). 

Changes in DOS compati¬ 
bility also affected device driv¬ 
ers, OS/2 Lx supported only 
one DOS session* in which the 
processor actually operated in. 
real mode* OS/2 2.0* however* 
introduced multiple VDMs 
(virtual DOS machines), which 
allowed each DOS program to 
run in its own 1-MB memory 
space, completely unaware of 
any other running applications. 
These programs needed lo have 
shared access to I/O devices 
even though they assumed that 
they had exclusive access to 
them* 

IBM's solution is the VDD, 
or virtual device driver, which 
arbitrates ownership of the de¬ 
vice* The VDD has also virtu¬ 
alized the common system de¬ 
vices, such as Ihe clock, the 
serial ports, and the DMA con¬ 
troller* 

VDDs are 32-bit DLLs, 
which brought up yet another 
problem—namely, that there 
were no existing 32-bit com¬ 
pilers for OS/2 when version 
2,0 shipped. IBM had used a 
Microsoft 32-bit compiler, but 
it could not distribute the com¬ 
piler externally. As a result, de¬ 
velopers were forced to write 


VDDs in assembly language or 
not at all. 

The Turnaround 

As a result of all these prob¬ 
lems, device-driver support for 
OS/2 2.0 was nonexistent. Late 
in 1992* IBM finally realized 
that the lack of device support 
was hindering OS/2 2.0’s suc¬ 
cess and would also hurl the 
expected success of OS/2 2*1* 

Under the direction of Lois 
Dimpfel, director of TBM's 
Personal Operating Systems 
division, a group was formed 
in Boca Raton to make en¬ 
hanced device support a reality. 
The group consisted of device- 
driver experts from all pails of 
IBM. Dubbed the Worldwide 
Industry Hardware Support de¬ 
partment, it was given a sim¬ 
ple mission: do whatever was 
necessary to make enhanced 
OS/2 device support a reality. 

The culmination of the IBM 
group's effort was the release 
of the first beta DDK in early 
1993. To ensure that it received 
feedback from a large number 
of developers, IBM released 
the beta DDK for a nominal 
charge of $15. The DDK was 
available only on CD-ROM 
because of its size and com¬ 
plexity, and it included the pre¬ 
viously un re leased 32-bil C 
compiler to make it possible to 
write VDDs in C. 

The first commercial DDK 
was released a few months 
later. Dubbed the IBM Device 
Driver Sou reek it L0, the DDK 
contained more than 70 device- 
driver sources* as well as a 
large set of on-line documen¬ 
tation. Included were sources 
to Ihe mouse, disk, CD-ROM, 



serial, printer, and floppy disk 
drivers, as well as a modest 
col lection of de vi ce-d ri vc r test 
tools. 

In July of this year, IBM 
held ihe first-ever IBM OS/2 
Device Driver Conference. 
This conference was attended 
by more than 300 OS/2 device¬ 
driver developers* Today, driv¬ 
ers for all types of devices arc 
at last beginning to appear, 
spurred on not only by the ef¬ 
forts of ihe Boca Raton team, 
but by the success of OS/2 2.1 
as well. IBM has put OS/2 de¬ 
vice support back on the right 
track, m 


Steve Mastriami is president of Per¬ 
sonal Systems Software in Canton, 
Connecticut. He specializes in de¬ 
vice drivers r operating systems , and 
real-time applications for OS/2 and 
Windows NT. You can reach him on 
BIX as “smastrianni, “ on the Inter¬ 
net at smastrianni@bix.com or on 
CompuServe at 7150 JJ652. 
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“You asked for a powerful and affordable tool to 
develop client/server applications. That’s why 
I developed System Architect 3.0.” 

Developers and project reams looking 
for a CASE-based tool for client/server 
application development will find the 
answer in System Architect 11 " 3.0. This 
latest version of the CASE price/perfor¬ 
mance leader includes all the features of 
expensive tools fora fraction of the cost. 

To quote CASE Trends Magazine: 

“Popkin Software and Systems have 
delivered on their promises, by offering 
inexpensive, easy-to-use products that 
deliver results.” 

System Architect 5.0, 

SA 3.0 simplifies the development of 
client/server applications by supporting 
multiple methodologies including 
Information Engineering, Gane & Sarson, 

Youidon, IDEF, OOA&D, SSADM IY 
Shlaer/Mellor, and Ward & Mellon It also 
features an integrated data repository you 
can customize. And it runs under MS 
Windows" 3 or IBMs OS/2 PM® 



m 


Flexibility And Functionality* 

The ideal combination of flexibility and functionality has made SA the 
undisputed prioe/performance leader. As the needs of developers have 
changed, so lias the scope of SAs features and options: 

5/1 Screen Painter: Allows repository-based development 

Microsoft. screens and menus or . . „ 

WIDOWS, character-based screens. 

54 Object-Oriented Version: Supports 
Booch '91 and Coad/Yourdon. 

5/4 Reverse Data Engineer: Reverse 
engineers SQL databases, including 
SQL Server, SYBASE, DB2, Informix, 
and Oracle. 

5A Schema Generator: Generates DDL 
and SQL triggers from enrity models for 
Oracle, Informix, Ingres, PROGRESS, 

Paradox, dBASE III, DB2, SQL Server, 

SYBASE, and other SQL and 4GL databases. 

SA Project Documentation Facility: 

Enables the automatic generation of deliverables with desktop 
publishing quality from SA Encyclopedia. 


R E F QUIT 



System Architect 3.0 covers your development lifecycle with 
a complete range of features and options. 


Put Your Project Team In A Class Of Its Own, 

System Architect 3.0 makes your project team more productive 
because it lets your users really work together. It does this with a range 
of capabilities including: 

Network Version - Allows multiple team members to work concur- 
rendy on a project while sharing the SA 
Repository by locking diagram and data dic¬ 
tionary records. 

Network Security — Allows Project 
Managers to uniquely identify and classify per¬ 
sonnel with appropriate levels of authorization. 

Access Control - Allows team members 
to check-out, check-in, or freeze encyclopedia 
objects with defined authorization. 

Version Control - Allows project ency¬ 
clopedias, and their related files, to be saved 
and stored w ith appropriate version-identify¬ 
ing data. (Available in version 3.1) 


Learn More About System Architect 5*0* 

Call us at 1-800-REAL-CASE, ext. 138. Or fax us at 1-212-571-3436. 


Choose Your Development EnvironmenL 

System Architect 3.0 allows you to seamlessly interface with your choice 

of client/server application 


development environments: 

SA/PowerBuilder Link. 
Allows the exchange of design 
information between SA and 
PowerBuilder for the devel¬ 
opment of more robust 
cl ien t/ server appl i catio ns. 

SA/SQL Windows Link 
Works with Guptas SQL 
Windows. 



L Paint GUI screens from data in repository. 


Ask how you can qualify for a free 30-day evaluation copy. 


SYSTEM 
ARCHITECT- 

Popkin Software & Systems, Imc., II Park Place, NY, NY 10007-2801 
Tel: {212} 571-3434 Fa* f2I2) 571-3436 
Worldwide Sates: Italy 39-49-8700366; Denmark 45-4 5-S 23200; 
Switzerland 41.616922666; Germany 49-615D82077; 
Sweden 46-8-626-8100; Benebst 31-3406-65530; 

England 44-926-881186; Australia 61-02-346499 
Elsewhere 212-571-3434 
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Superior In E 



Our new line of Ecological 
Design Monitors incorporates 
advanced energy-saving fea¬ 
tures including PowerMamger, 
which arts power as much as 
93% when the monitor is not 
in use. (After Dark screen saver 
software free with i 


ICt 


Eco Logic 

PottfcrManager 


each monitor.) 


Every Nanao monitor 
undergoes intense scrutiny 
ami testing to ensure 
niaximw t i perforn mnee 
ami product reliability. 
Our quality control 
processes and technical 
standards are among 
the most rigorous 
in the industry. 



Name was the first monitor 
company to join in partner¬ 
ship with the EPA Energy Star Program , Our 
commitment to bring technical innovation to 
today*$ environment ranges from eliminating 
CFCs in our manufacturing process to using 
recyclable packaging and paper products. 




Nanao’s FLEXSCAN family of monitors meets 
^ safety specifications for radial ion emis- 
fck sioris established by the Swedish 
* & H MPR- / / guidelines as well as those 
jJP of TCO f the Swedish 

Confederation of Professional 
Employees. Nanao was the first moni¬ 
tor manufacturer to achieve PCC Class B 
approval for our 80kHz frequency monitors. 




Nanao FLEXSCAN technology is compatible with all 
of todays popular graphics cards, offering a viewing envi¬ 
ronment ranging 
from enlarged 
graphics to 
multimedia. 



High quality PCB hoards are assembled, adjusted 
and inspected at Nanao’s special chip-mounting factory. 
All PCB boards are built using sophisticated surface- 
mown technology. 
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Nanao TSeries and E-Series mmitors 
have captured every major award. 





















very Detail. 



detail, while Narnia's Invar Shadow Mask Flat 
Screen CRT models provide a wide display 
area and lower distortion image. 

Both CRTs feature our 
unique built-in 
- ’ - v Dynamic 
' 1 Beam Spot 
f Control 
^ s System that 
ensures maxi¬ 
mum brightness 
and sharp focus . 


Our high resolution CRTs deliver a complete 
range of color display’s with photographic 
quality and brilliant color 
images to sophis¬ 
ticated applied- 
like CAD, 


eater preci¬ 
sion and intricate 


To reduce glare, eliminate static electricity, and improve the focus level on the 
display area, Neman has developed turn anti-reflective innovations: ErgoGoat, 
a protective coating for all F-series monitors, and ErgoFanef a sturdy panel 
that covers the surface of our T-series monitors. 



A 

heritage 
of precision 
craftsmanship and 
attention to detail has 
been designed into 
Nanao*& family of dis¬ 
play monitors. 



Our user-friendly front control panel incorporates ergonomic design and 
ease-of-use as well as a variety of powerful options for customizing images. 



At Nanao , details make all the difference in creating our family of 
professional display monitors, f rom the product design and manu¬ 
facturing that takes place in our factoryt to the end user's working 
environment, Nanao pays attention to every detail. In engineering. 
Assembly. Product testing. Quality control , Shipping . Customer 
support From the very first days of the company ; we set out to be 
an hmovator in monitor technology. And , in a few short years, we 
have achieved that goal. Today ' Nanao has 
the lowest repair rate in the monitor industry, 
the highest product reliability, and a 
fast-growing number of enthusiastic 
customers. So if you re looking for 
a superior monitor .; start with the 
details. We do. 



NANAO USA CORPORATION 
23535 Tela Avenue, Torrance t G4 90505 
(310) 325-5202 Fax: (.310) 530-1679 


Superior in ever} 1 detail is a registered trade?mirk of Nanao Corporation. Ail product names arc trademarks of their respective companies. & 1993 Nanao USA Corporation. 

The Energy 1 Star ewhietn does not represent EFA endorsement of any product or service. 
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4G00E is Windows NT-compatible. 

Willi 4M!i of main memory, expand- 
iMpMJ 1-0 BOMB, ynii'rr- ready lb]-today’s 

software. 

ir.vnuunr k on tin'Ho.you'l! also 

for the rugged 200MB hard disk drive, 
the high-speed video bus and 1MB of video RAM, as well as the full range of 
connectivity options - snap-on modules for Ethernet™ LANs, SCSI-com¬ 
patible devices and an internal 14.4(H) bps V.32 bis modem with 9,600 bps 
send/receive fax capability, 

For more information about the only 486 notebook family 
that won five Editor's Choice awards in PC Magazine’s August 
issue, cali 1 - 800 - 527 - 3500 . 


T1 TravelMate 
486DX2 Notebooks 


1 imii En lianc eti 

W IjOMHn Passive Color 

P BOMHa Monochrome 
Active Color 


Matrix (h'splft/j 


fnslgraphics. 



Instruments 


"Based ait industry standard application pnrfarmanefl speed tests. TravelMate, WinDX2and 'Extending Your Heach With Innovation* are trademarks of Texas Instrument*. Ethernet is a registered trademark Xerox Corp. 
Tlsu Intel Inside lofto e& a txaileiitark cuf Into! Corp. ©19H3 Ti. 
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Top Software for Windows & OS/2 

A compendium of top programs and tools for Windows and OS/2 users—word processors, databases, 
spreadsheets, programming tools, graphics packages, communications software, and utilities 

COMPILED BY ANNE LENT 


T he number of programs for Windows users has grown to the 
point that you could lay them all end to end and probably span 
several time zones. Well, that’s a bit of a stretch, but the fact is, the 
number of Windows applications is in the thousands. The number of 
OS/2 applications is nothing to laugh at, either—a directory pub¬ 
lished by IBM lists more than 1400 software packages that run under 
OS/2. Some of them are vertically inclined—programs for comput¬ 
ing fluid dynamics, for example, or managing a fleet of trucks. The bot¬ 
tom line is this: There’s a Windows or OS/2 program for doing just 
about anything you’d want to do with a computer. (That’s not the 
case with Windows NT—yet. Applications for that 32-bit operating 
system are mostly still in the announcement stage.) This guide will 
point you to some of the best applications for Windows and OS/2. 
Whether you’re looking for a word processor, database, spreadsheet, 
programming tool, graphics package, presentation program, or utili¬ 
ty, you’ll find the best choices covered here. 


[ijTlT 


PROCESSING 


Ami Pro 3.0 for Windows and OS/2 

Ami Pro 3.0 features Fast Format for au¬ 
tomated text formatting, drag and drop 
editing, and SmartClick for access to set¬ 
tings and controls. Also included are doc¬ 
ument and style-sheet viewers and a Clean 
Screen feature that lets you maximize your 
workspace by removing elements such as 
the title bar, menus, scroll bars, and Smart- 
Icons. 


IPtK {« ^ Trwmm T«l. Wm. H* 

' u tS* * oleic**unis 

Ami Pro 3.0 



The word processor includes a macro 
language, a spelling checker, a thesaurus, 
footnote and endnote support, automatic 
indexing, a four-level undo command, and 
a tables facility. You can create tables of 
contents that are up to nine levels deep. 
Ami Pro 3.0 supports OLE and all major 
Windows-supported networks, according 
to Lotus. 

$495 

Lotus Development Corp. f Atlanta , 

GA; (404) 391-0011; fax: (404) 698- 
7653 
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CA-Textor for Windows and OS/2 

Computer Associates calls CA-Textor a 
professional word processing tool. The in¬ 
terface uses pull-down menus, pop-up 
dialog boxes, and a user-configurable tool¬ 


bar. Word processing features include user- 
defined dictionaries, a spelling checker, a 
thesaurus, WYSIWYG text editing, stan¬ 
dard and draft mode, a multiple document 
interface, embedded graphics, a table edi¬ 
tor, and a calculator. CA-Textor also offers 
a full document history that lists a file’s 
author, last version date, time, and version 
number. 

According to Computer Associates, the 
program can import CGM. TIFF, WFF, 
WPG, and BMP files and can import and 
export WordPerfect, Word, RTF, and 
ASCII files. CA-Textor supports DDE and 
PostScript printing. 

$195 

Computer Associates International, 

Inc., Islands NY; (516) 342-5224 
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Describe 4.0 for OS/2 

DeScribe, the first word processor written 
for OS/2, is a native 32-bit application. 
With the ability to multitask and multi¬ 



thread, DeScribe can perform several tasks 
simultaneously so that you can continue 
working in an application while another 
operation is under way. To run DeScribe 
4.0 you need OS/2 2.0 or 2.1. 

$495 

DeScribe, I tic., Sacramento, CA; 

(916) 646-1111; fax: (916) 923-3447 
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Q&A Write 

Symantec’s Q&A Write 3.0 for Windows 
lets you create documents and mail merge 
them with database formats such as Para¬ 
dox and dBase. The program uses 1.7 MB 
of hard disk space, making it useful for 
portables, Symantec says. Q&A Write also 
provides automatic, transparent file con¬ 
version from Word and WordPerfect. 

The package has a son-and-retrieve 
function for creating targeted mailings. It 
lets you select entries from a merge data¬ 
base based on various criteria. Q&A Write 
offers fax and mail support for products 
such as cc:Mail and Microsoft Mail. The 
program supports file sharing over net¬ 
works and OLE and DDE links. 



OS/2 are both file-compatible with Word¬ 
Perfect 5.1 for DOS. The program sup¬ 
ports drag-and-drop text editing, OLE, 
DDE, MAPI, and VIM. The product ships 
with the Grammatik 5 grammar checker 
and Adobe Type Manager. 


Using Form Wizards, Report Wizards, and 
Graph Wizards, you can build forms, re¬ 
ports, and graphs. You can also create your 
own custom Wizards. To make the product 
easy to use, Microsoft included Cue Cards, 
which offer task-sensitive instructions on 
screen that include self-running demon- 
sirations on how to complete tasks. 

Access 1.1 supports Oracle, Sybase, and 
SQL Server database servers as well as 
NetWare, LAN Manager, Vines, 3+Qpen, 
IBM LAN Server, and NetBIOS network 
operating systems. Programming features 
include a procedural language, access to 
DLLs, data-entry forms, user-defined func¬ 
tions, page and file locking, event pro¬ 
cessing, and object-oriented features. File 


$69.95 

Symantec Corp„ Cupertino, CA; 
(408) 253-9600 
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Word for Windows 6.0 

Microsoft says that when developing ihe 
new Word 6.0 for Windows, the company 
focused on “core” word processing tasks 
such as entering text, manipulating text, 
and formatting text. Word 6.0 for Win¬ 
dows offers new, automatic features that 
perform some of the common word pro¬ 
cessing tasks for you, Microsoft reports. 
Also added are features such as Wizards 
(on-line assistants) and osn-the-fly spelling 
and grammar checking. As in its prede¬ 
cessor, version 6.0 features a customiz¬ 
able toolbar, drag-and-drop ability, a file 
finder, a table maker, and a multilingual 
spelling checker. 

Price not available at press time. 

Microsoft CarpRedmond. WA: 

(206) 882-8080; fax: (206) 883-8101 
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WordPerfect 5.2 for Windows and OS/2 

Both these versions of WordPerfect 5.2 
provide tools that are designed to speed 
up word processing tasks: die Button Bar, 
a group of buttons that access major func¬ 
tions and macros, and QuickMenu, which 
lets you switch among and make changes 
to buttons. The Ruler lets you change ta¬ 
bles, fonts, and zoom percentages, along 
with margins and column borders; ii also 
lets you create columns and tables by drag¬ 
ging the mouse. 

WordPerfect 5.2 for Windows and for 


$495 

WordPerfect CarpOrem , UT; (801) 
225-5000: fax: (801) 222-5077 
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XyWrite for Windows 

Xy Write for DOS, favored by writers and 
editors, is now available in a Windows 
version. The Technology Group is calling 
ii the only Windows word processor with 
a command line. Ii offers customization 
options, an intuitive interface, and straight¬ 
forward word processing, according to The 
Technology Group. 

Features include Named Log and Re¬ 
sume, which lets you create multiple note¬ 
books to hold different work projects; Auto 
Replace, which lets you create a glossary 
of shorthand notation and expand person¬ 
al abbreviations as you type them; a Styles 
capability that helps you maintain uniform 
formatting over long projects; and a li¬ 
brary of buttons that you can use to initiate 
common commands, 

$495 

The Technology Group. Baltimore, 

MD; (410) 576-2040; fax: (410)576- 

1968 
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DATABASES 


Access 1.1 

Microsoft’s Access is a relational data¬ 
base designed to offer transparent access lo 
data as well as provide a full development 
environment, according to the company. 



formats that you can import and export in¬ 
clude ASCII, dBase, Lotus t-2-3, Para¬ 
dox, and Excel. The maximum number of 
fields per record is 255, with no limit on 
the number of records per table. Access 
requires Windows 3.0 or higher with at 
least 4 MB of RAM. 

$495 

Microsoft Carp.. Redmond, WA: 

(206) 882-8080; fax: (206) 883-8101 
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Approach 2.0 for Windows 

Approach, recently acquired by Lotus, is a 
re la l ion a I database that lets you link up to 
10 databases at a time. You can also mix 
data from multiple file formats on a single 
report, form, form letter, or mailing label. 

Approach uses PowerKey technology, 
which gives you access to any dBase, Para¬ 
dox, FoxPro, Oracle SQL, SQL Server, or 
DB2 file. You update, analyze, and report 
on the data in its native format, with no 
filters or importing involved. Approach 
offers OLE and TrueType support, drag- 
and-drop capability, “sounds like” 
searches, record and field locking ability, 
event processing, conditional branching, 
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"How to get the flexibility, speed, and 
power of DOS Me using Windows ." 


I f you like DOS commands, but work in Windows 
anyway, then you need new Landmark DOS for 
Windows. landmark DOS for Windows is a fully 
functioning, scalable window that operates virtually 
all the DOS commands right from within Windows. 



No more switching from 
Windows to the DOS shell! 

With Landmark DOS for Windows you can 

instantly access virtually all DOS commands right 
IN Windows. No more switching to the DOS shell 
prompt. DOS command access is quick as a mouse 
click (or alt-tab). You'll really appreciate the time 
saving, speed, and ease of use. 

Run DOS internal 
commands from Windows! 

Now you can run DOS internal commands like DIR, pipes, 
and redirects. Landmark DOS for Windows makes 
writing power BATCH files a breeze. And, Landmark DOS 
for Windows includes 23 new commands like GET1N1 
and SETINI for command line .INI file editing. 

Eliminate memory overload. 

The DOS shell requires 256K of RAM and doesn’t even 
know Windows is running! Landmark DOS for 
Windows is a true Windows program whose memory' 
size and location is entirely controlled by Windows. 
You’ll get all the benefits of DOS (and more) without 
suffering the 'out of memory' message. 

Run DOS and Windows apps 
from the command line. 

With Landmark DOS for Windows you get the best 
of both worlds - DOS power and flexibility and 
Windows graphics and features. You can run either 
DOS or Windows applications right from the com¬ 
mand line. You can even use your mouse to click on 
the application name or associated file to launch the 
program. And, for real power BATCH files, you can 
launch both DOS and Windows applications in any 
sequence right from within Windows. 


Perform superior 
multitasking safely. 

Since Landmark DOS for Windows is a true Windows 
application, it doesn't depend on the risky time-slice 
multitasking of DOS in Windows 386 enhanced mode. 
The result is much smoother and safer multitasking. 

Increase operating speed 
and save time. 

With the flexibility of DOS commands available right in 
Windows you'll dramatically increase your operating speed 
and slash wasted time waiting and switching between the 
DOS shell and Windows. Time is money, Landmark DOS 
for Windows makes you much more productive! 

Dozens of new DOS commands! 

• DATECOPY: Perform quick and easy daily backups by 
today's date. 

• FF: Find File quickly locates any file or group of files 
by name. 

• TS: Search files for specific text when you forget the 
file name. 

• CDD: Change the drive and directory in one 
command. 

• TOUCH: Resets the DOS date/time on all files 
described to the current date and time (works great 
before DATECOPY for flexible backups). 

• MOVE: Move subdirectory and contents to another 
directory. 

• DELDIR: Delete an entire subdirectory and its 
contents in one command 

• NUKE: Delete and overwrite any file for security 
(cannot be un-deleted). 

• GET1NI: Reports any .INI files that match input 
variable. 

• SETINI: PAST command line editing of your .INI. 

• And much, much more. 



• 90 Day Performance Guarantee 

• Toll-Free Technical Support 

• NEW HOURS EST: 

Mon - Thur. 8AM - 9PM 
Fri: SAM - 6PM 
Sat 10AM - 3PM 


TO ORDER, OR FOR THE 
DEALER NEAREST YOU, 

CALI 

( 800 ) 683-6696 
TODAY! 

FAX: (813) 4434603 
Int'l (813) 443-1331 

n LANDMARK 

RESEARCH INTERNATIONAL CORPORATION 
703 Grand Central Street • Clearwater, FL 34616 


Copyright O 1993 Landmark Research International Corp. All Rights Reserved. Windows is a trademark of Microsoft Corp. 
Otner names are trademarks of their associated owners. 
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the ability to perform SQL queries, and 
more. The database also supports database 
servers and networks. Approach 2.0 re¬ 
quires at least 2 MB of RAM. The maxi¬ 
mum number of fields per record is 256, 
with no limit on the number of records per 
table. 

$399 

Lotus Development Corp., Cam¬ 
bridge, MA: (617) 577-8500 
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askSam for Windows 

According to askSam Systems, askSam 
for Windows is a free-form database that is 
easy to use. Using the Windows Clipboard, 
you can copy information from other ap¬ 
plications into askSam. Import formats in¬ 
clude ASCII, WordPerfect, dBase, and 
RTF. Search capability includes Boolean, 
date, numeric, hypertext, proximity, and 
full text. The program also supports OLE 
and TrueType. 

The following predefined templates 
come with askSam: address, calendar, clip¬ 
pings, E-mail, notes, questionnaire, phone 
directory, to-do list, and more. 

The database supports an unlimited 
number of fields per record. It also sup¬ 
ports sequential number generation and 
variable-length fields. It does not support 
database servers or networks. To run 
askSam you need at least Windows 3.1 
and 4 MB of RAM. 

$395 

askSam Systems, Perry, FL; (904) 

584-6590 
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FileMaker Pro 2.1 

FileMaker Pro 2.1 for Windows lets PC 
and Mac users share multiuser database 
applications with a single menu selection 
across LANs. FileMaker Pro 2.1 supports 
NetBIOS API and Novell’s MacIPX. It 
also is compatible with NetWare, Banyan 
Vines, LANtastic, and other NetBIOS net¬ 
works. It supports QuickTime for Win¬ 
dows, so you can add full-motion video, 
animation, and digital sound to your data¬ 
bases. It also supports DDE, Windows for 
Workgroups, and MAPI. 

Features included in FileMaker Pro 2.1 
are predesigned business templates for use 
in invoicing, inventory management, lead 
tracking, contact management, project 



tracking, mailing lists, and more. Script- 
Maker lets you streamline repetitive tasks 
with mouse-driven scripts. Intelligent Field 
Formatting lets you use radio buttons, 
check boxes, and pop-up lists. The Auto 
Indexing feature lets you select and re¬ 
trieve information based on any defined 
criteria without specifying key fields. You 
can have an unlimited number of fields 
per record and records per table. Graph¬ 
ics tools let you create and place boxes, 
lines, and other graphics anywhere in a 
report. 

$399 

Claris Corp., Santa Clara, CA; (408) 

727-8227 
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Forest & Trees 

Trinzic, formerly Channel Computing, 
calls Forest & Trees a client/server data- 
analysis and reporting tool. It lets you col¬ 
lect, combine, monitor, and analyze in¬ 
formation from a variety of sources such as 
spreadsheets, databases, mainframes, and 
Lotus Notes. Forest & Trees uses an 
ANSI-SQL-compatible query engine. It 



can import data from Lotus 1-2-3, Excel, 
dBase. Notes, and several database servers, 
including Oracle, NetWare SQL, Sybase, 
and Gupta SQLbase. 

Forest & Trees lets you monitor data 
sources automatically through scheduled 
queries, preset alarm conditions, and alarm 
triggers. Alarm triggers can execute query 


calculation, report or graph printouts, 
E-mail, and formula calculations based on 
changes in your data. 

According to Trinzic, a WYSIWYG re¬ 
port writer lets you create reports with an 
object-oriented layout tool. The program 
can collect up to 100,000 data points per 
view, with date and time of calculation 
and values. Forest & Trees can commu¬ 
nicate with other Windows programs as a 
DDE server. To run Forest & Trees, you 
need Windows 3.0 or higher and at least 2 
MB of RAM. 

$695, standard edition; $790, 

client/server edition 

Trinzic Corp., Portsmouth, NH; (603) 

427-0444 
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FoxPro 2.5 for Windows 

With FoxPro 2.5, Microsoft extended the 
query optimization of its Rushmore tech¬ 
nology, making it, according to Microsoft, 
up to three times faster than FoxPro 2.0. 
By combining Rushmore’s query opti¬ 
mizer with relational query by example, 
you can retrieve data from multiple data¬ 
bases without coding. 

FoxPro 2.5 supports Oracle, Sybase, 
SQL Server database servers, and Net¬ 
Ware, LAN Manager, Vines, 3+Open, 
IBM LAN Server, and NetBIOS network 
operating systems. Programming features 
include a procedural language, access to 
DLLs, data-entry forms, user-defined func¬ 
tions, record and field locking, and event 
processing. DDE, OLE client, and True¬ 
Type are supported. FoxPro 2.5 imports 
ASCII, dBase, Lotus 1-2-3, Paradox, and 
Excel files. The maximum number of 
fields per record is 256, with up to 2 billion 
per table. The program also supports the 
ability to query by example, generate se¬ 
quential numbers, and perform relational 
links between tables. 

$495 

Microsoft Corp., Redmond, WA; 

(206) 882-8080 
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Paradox for Windows 1.0 

Paradox for Windows has a new data-ac- 
cess engine, the Borland InterBase En¬ 
gine, which provides transparent access to 
Paradox, dBase, and SQL formats, ac¬ 
cording to Borland. Forms, reports, table 


154 BYTK NOVEMBER 1993 







































^j^uatech manufactures a com¬ 
plete line of communication adapt¬ 
ers for PC/XT/AT*", Micro Channel'*' 
and compatible buses to meet asyn¬ 
chronous and synchronous, serial 
and parallel communication require¬ 
ments with protocols such as RS- 
232, RS-422, RS-485, Current Loop 
and IEEE488. 

3 oftware support for SCO Unix®, 

Windows®, Xenix*, OS/2® and DOS. 

ata Acquisition and Indus¬ 
trial I/O products manufactured by 
Quatech are also available. Call for 
a free Data Acquisition and Com¬ 
munication Handbook today. 


^Communication adapters fea¬ 
turing: selectable/shareable inter¬ 
rupts, 16550availability (baud rates 
up to 256K on standard asynchro¬ 
nous adapters) and address 
configurable as any COM port. 
Multiport adapters feature 2, 4, and 
8 ports with independent serial in¬ 
terfaces. Most adapters provide AT 
interrupts (IRQ 2-7, 10-12, 14, 15). 

Technical support for our prod¬ 
ucts are available free of charge. 

800-553-1170 

FAX: 216-434-1409 
BBS: 216-434-2481 


E? QUATECH 


662 Wolf Ledges Parkway, Akron, Ohio 44311 
USA {216)434-3164. International: Austra- 
lia/lnterworld Electronics 03-663-5011, 
Canada {Wastern)/lnterworld VCR 604-984- 
4171 (Toronto office 416-513-7027), England/ 
Diamond Point International 634-722-390, Fin¬ 
land/Lab HitechOY 358-0-804-2522, France/ 
Elexo 33-1 -69302880, Germany/Jupiter Elec¬ 
tronic Systems 06181 /75041, Israel/RCM Ltd. 
972-03-5447885, Ita I y/N. C. S. C ompufer I tali a 
0331/770-016, Netherlands/ACAL Auriema 
040-502602, Korea/Sam Boo Enterprise Co. 
82-2-538-4001 f Spain SANTA Barbara SA 
343-4188116, Singapore Bliss Services Pte 
Ltd (65) 338-1300, South Africa Eagle Elec¬ 
tronics 27 21234943, Switzerland Amrro Tech. 
Engin. 37-2311-18. IBM PC-XT/AT,OS/2and 
M icr o Channel are reg i stered 
trad ema rks of IB M Co rp. A! I ■ 1 

other trade marks are of their In 

respective companies. \ U.SA. 
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viewers, queries, and other graphical com¬ 
ponents are included with Paradox for 
Windows—components that are part of 
Borland's Object Component Architec¬ 
ture, or BOCA. 

Paradox for Windows includes a set of 
data integrity rules that you can create in a 
visual manner. The data-integiity rules are 
stored within the tables, so all forms, re¬ 
ports, table views, queries, and applica¬ 
tions abide by the rules. In addition, any 
application that uses the Borland Inter¬ 
Base Engine also abides by the data-in¬ 
tegrity rules. Other features of Paradox for 
Windows include secondary indexes, do¬ 
main integrity, linked cursors, and net¬ 
work support. 

Paradox for Windows LO supports DDE 
and can serve as an OLE client. The data¬ 
base supports up to 255 fields per record 
and up to 2 billion records per table. To 
run Paradox you need Windows 3.1 or 
higher and at least 4 MB of RAM, 

$795 

Borland international Inc,, Scotts 

Valley, CA; (408) 438-8400 
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R:Base 4.5 for DOS, Windows, and OS/2 

R:Base is a relational database for DOS, 
Windows, and OS/2 with an interactive 
debugger. It has ANSI Level-2 SQL built 
in, along with a menu-driven interface. 
Microrim reports that improvements in 
version 4.5 include better speed and per¬ 



formance as a resulL of a new data index¬ 
ing system, a smarter query optimizer, and 
other enhancements. 

With R:Base 4.5 you can do full-text 
data indexes, multicolumn indexes, index- 
only retrieval and like-predicate indexes. 
Security features are also increased with 
version 4,5 because now you can specify 
your own data integrity constraints in the 
SQL create table command. 

The R:Base LAN Pack supports up to 
five additional users on any NetBIOS- 
compatible network. An R:Base SQL En¬ 


gine for Windows and DOS is also in¬ 
cluded, along with numerous utilities. 

$795 

Microrim, Bellevue, WA; (206) 649- 
9500;fax: (206) 746-9350 
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Superbase 2.0 

Superbase 2.0 relational database for Win¬ 
dows has new visual development tools, 
including an icon-driven query-by-exam¬ 
ple interface, a report generator, and a re¬ 
port designer. An Icon Bar lets you switch 
between open files, indexes, and views, 
including an editable spreadsheet-style 
table view. The SuperBasic Language is 
similar to Microsoft's Visual Basic, ac¬ 
cording to Software Publishing, and it 
comes with a debugger. 

Version 2.0 supports OLE (client), 
DDE, and DLL. The database supports 
several database servers—Oracle, Sybase, 
XDB, SQL Server, and more. It also sup¬ 
ports NetWare, Microsoft LAN Manager, 
Vines, and 3+Open network operating sys¬ 
tems. File formats imported include ASCII, 
dBase, Lotus 1-2-3. Paradox, and Excel. 
The number of flies per record is limited 
only by memory* and you can have up to I 
billion records per table. Superbase 2.0 of¬ 
fers data-mtegrity checking. 

$795 

Software Publishing Corp,, Santa 

Clara , CA; (408) 988-7518 

Circle 1335 on Inquiry Card. 


buttonFile 

Button ware’s buttonFile is a flat-IUe data¬ 
base that lets you store names, company 
names, phone numbers, and contacts on 
over a dozen predefined card decks. You 
can customize the card decks, and you can 
print the data on over 100 predefined 
forms. The database can import and ex¬ 
port from ASCII dBase, WordPerfect, and 
from other Button Ware products. 

Other features include password pro¬ 
tection and encryption, auto-dial of any 
phone number on a card, and the ability 
to sort data in any order (up to three levels). 
To run buttonFile you need I MB of RAM. 

$89.95 

BimonWare, Bellevue, WA; (206) 

454-0479 
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fleumate for OS/2 

Kenan Technologies' multidimensional 
database for OS/2 has the ability to inte¬ 
grate data from multiple sources with its 
dynamic SQL links to relational databases. 
According to die company, Acumate com¬ 
bines the power of a decision support sys¬ 
tem with the ease of use of an executive in¬ 
formation system. 

With client/server capabilities added to 
Acumate, you have the ability to tap into 
relational databases; the open API lets 
Acumate feed data to clients on the other 
end. The database also includes built-in 
business modeling and statistical and fore¬ 
casting tools. 

Acumate supports a variety of server 
platforms; these include OS/2, Windows 
NT. DEC VMS, and Ultrix. Acumate also 
supports several client platforms, including 
Lotus Improv, Excel. DEC windows, X 
Window/Motif, and OS/2 Presentation 
Manager. 

Licenses begin at $4500. 

Kenan Technologies, Cambridge, 

MA; (617) 225-2224; fax: (617) 225- 

2220 
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Ontos 2.2 

On tos 2.2 is a distributed object database 
management system for OS/2 that lets you 
develop applications for use in areas such 
as CAD, telecommunications, network 
management, mu Hi media, and financial 
modeling. 

Ontos comes with Ontos DB, a data dic¬ 
tionary, wdiich includes the database 
schema stored in the database as objects. 
The schema is accessible to all applica¬ 
tions and tools that interact with the data¬ 
base. Developers can create, access, and 
modify the database schema at run time, 
enabling the construction of schema-driven 
tools such as GUI generators. Ontos DB 
also offers concurrency control options in¬ 
cluding pessimistic, optimistic, and time- 
based models. 

Ontos DB provides three storage man¬ 
agers within the single database system. 
The storage managers are implemented as 
object classes, so each class is optimized 
for a different set of performance and func¬ 
tionality trade-offs. 

According to Ontos, Ontos DB uses a 
distributed client/server model, support¬ 
ing multiple clients attached to a server 
and multiple servers managing physical 


156 BYTE NOVEMBER 1993 






fa n 

1 7 ANYONE 

Make a 15-inch 


MonitorThai's More 

IV 

Affordable Yet 

< 

Outperforms 


The fabulous MAG 

0 

z 

MX15F7 





New and Improved 

* M PR II 

* PINCUSHION 

PC 

Control 

* 1 6 PRESET 

fit B LI5ER 

Pgifll 

M OD E 5 

mauch t 993 

"NEW PRICE! 

MX 1 5F 


New and Improved 


"MPH II 

no 

" PINCU5HION 

ru 

CONTROL 

mum 

•Tilt Control 


• T 6 Preset & 


0 USER MODES 

JULY 1992 

•New Price! 

MX 1 7F 



A Dream Machines 


See us at 
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Introducing the new and improved MX series. Once again, MAG InnoVision pushes the 

STATE-OF-THE-ART IN HIGH-RERFORM ANGE 1 5-INCH AND 1 7-INCH COLOR MONITORS. ■ LOW ELEC¬ 
TRO-MAGNETIC AND STATIC EMISSIONS THAT MEET THE SWEDISH M PR II GUIDELINES ARE NOW 
STANDARD. ■ We've INCREASED THE PROGRAMMABLE TIMINGS TO 1 S PRESET AND B USER TO SUP¬ 
PORT NEW HIGH-REFRESH VIDEO MODES. ■ WeVe ADDED PINCUSHION AND TILT* CONTROLS FOR 
DISTORTION-FREE DISPLAYS. BEST OF ALL, We've MADE THEM MORE AFFORDABLE. ■ ASK YOUR 
DEALER FOR A DEMONSTRATION OF THE NEW MX15F AND M X I *7 F MONITORS. OR CALL US FDR 
MORE INFORMATION AT BOD-BZ7-3998, 7 1 4-7 5 1 -ZOOS <1N CA>, FAX: 7 1 4-75 1 ‘5522. 


© 1 993 ■ MAG tnmVssian,, inr. All rights reserved. MAG 
InnoVision and iis iogo arc trademarks of MAG InnoVhion „ 
All erittr brand and product names are trademark} or regis¬ 
tered trademarks if their respective owners. *MXl 7F only. 
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2GO 1 South Yale Street 
Santa Ana, CA 927Q4 
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databases. Ontos 2.2 runs on OS/2 as well 
as Unix workstations. 

Call company for prices. 

Ontos, Inc., Burlington, MA; (617) 
272-7110; fax: (617) 272-8101 
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SPREADSHEETS 


CA-Compete 5.0 for Windows and OS/2 

CA-Compete 5.0 is a multidimensional 
modeling, data-analysis, and reporting tool 
for Windows and OS/2. New features in 
version 5.0 include integrated charting; a 
configurable toolbar and model bar; mul¬ 
tiple open models, views, and sheets; user- 
defined styles; advanced linking; and print 
preview with zoom. 

The spreadsheets created with CA-Com- 
pete can be linked using sheet/model, mod¬ 
el/sheet, model/model, and sheet/sheet in¬ 
terdocument linking. Analysis tools include 
forecast, allocate, curve building, audit 
trail, goal seek, and data table. You can 
construct, manipulate, and present multi¬ 
dimensional models along with linked two- 
dimensional spreadsheets and integrated 
charts. You can explore the relationships 
among up to 12 dimensions of your data 
and the impact that change in one can have 
in the others. You can also drag and drop 
a column label to transpose the rows and 
columns. 

You can access over 150 database, 
date/time, financial, informational, logi¬ 
cal, lookup, mathematical, statistical, 
string, and trigonometric functions. The 
program also lets you define your models 
using natural language. CA-Compete sup¬ 
ports DDE and DLL. It also will work with 
other data formats, including CA-Super- 
Calc, Lotus 1-2-3, Excel, Xbase, and 
ASCII. 

$495 

Computer Associates International, 

Inc., lslandia, NY; (516) 342-5224 
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Excel 

Microsoft says that by using the auto-for¬ 
mat and drag-and-drop capabilities in the 
newest versions of Excel, you can create a 
basic worksheet in 60 seconds. In addi¬ 
tion to analytical tools, chart and reporting 


tools, and technology that lets you run 
macros from Lotus 1-2-3 unmodified. Ex¬ 
cel 4.0 has Wizards, which are on-line as¬ 
sistants that walk you through complex 
tasks. Shortcut menus pop up with con¬ 
text-sensitive and most-used commands. 
Task-oriented toolbars offer one-click ac¬ 
cess to the most frequently used com¬ 
mands. 

A Scenario Manager lets you create and 
save multiple what-if scenarios in a sin¬ 
gle file and then create a separate summa¬ 
ry report of them. Workbooks let you ma¬ 
nipulate and store groups of files. And the 
Analysis ToolPak adds 140 functions, in¬ 
cluding complex number support and se- 
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curities calculations and 20 new proce¬ 
dures. 

With the brand-new Excel 5.0, Mi¬ 
crosoft has added Improv-like data mod¬ 
eling, 3-D worksheets, OLE 2.0 capabili¬ 
ties (client and server), and Visual Basic, 
Applications. 

$495 

Microsoft Corp., Redmond. WA; 

(206) 936-3227, fax: (206) 936-7329 
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Improv for Windows 2.1 

Lotus says Improv 2.1 simplifies complex 
analytical tasks by letting users change the 
perspective views of their data. With the 
ability to examine data in a variety of ways 
and use English-language formulas, Im¬ 
prov is suited for users who need to arrange 
data into different layouts, reuse and main¬ 
tain spreadsheets, and extend an analysis to 
incorporate new data or factors. 

The latest version of Improv offers net¬ 
work-ready installation, external data ac¬ 
cess capabilities, and compatibility with 
the WK4 file format for the new 1-2-3 re¬ 
lease 4. The new Improv also works with 
Lotus Notes. 

Familiar spreadsheet components such 
as cells and formulas, what-if analysis, 
and business graphics are all elements of 
Improv. Dynamic views give you control 
over the arrangement of categories of data 


along the rows, columns, and pages. You 
can use the mouse to drag and drop cate¬ 
gories, and you can display, analyze, and 
manipulate up to 12 categories of data 
within a worksheet all at one time, ac¬ 
cording to Lotus. 

Improv for Windows offers English- 
language explanations of the spreadsheet 
logic. Chart types include 3-D bar, stack, 
line, bar pie, scatter, and bar graphs. Data 
and graphs are dynamically linked, so any 
changes you make in a worksheet are re¬ 
flected in the associated graph. InfoBox 
is a feature that lets you change the look of 
a spreadsheet. It’s a flowing, modeless 
panel that lets you set the style of any ob¬ 
ject or chart. 

$495 

Lotus Development Corp., Cam¬ 
bridge, MA; (617) 577-8500 
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Lotus 1-2-3 Release 4 for Windows and 
1-2-3 for OS/2 Release 2.0 

Lotus says this new version of Lotus 1-2- 
3 offers a simplified, context-sensitive in¬ 
terface. Menus are shown according to the 
task at hand. The program has a version 
manager that tracks changes in spread¬ 
sheets shared among workgroups. It also 
includes a data-query tool. Other features 
include “One-Step Charting,” customiz¬ 
able fill-by-example, worksheet tabs, and 
in-cell editing. 



The new cell engine results in improved 
recalculation performance, according to 
Lotus. Release 4 for Windows includes 
more than 250 macro commands. You can 
create on-sheet buttons to run macro pro¬ 
grams and to build custom applications 
with prebuilt dialog boxes. For access to 
databases, release 4 ships with the most 
common database drivers, including dBase, 
Paradox. SQL Server, and OS/2 Data Man¬ 
ager. Release 4 supports OLE, DDE, 
ODBC (Open Database Connectivity), 


158 BYTE NOVEMBER 1993 







































ONLY $349... (OR LESS) 



CAD Power With Windows Simplicity 


rrsNEW! 

Meet DesignCAD for Windows, the 
powerful-but-afFordable Computer- 
Aided Design package from the 
makers of the awaid-winning CAD 
software, DesignCAD. 

DESIGNCAD EXCLUSIVES! 

Finally, a CAD package that has a 
customizable toolbox, instant change 
editing boxes and a price that won't 
drain your budget. Now anyone can 
create their own professional quality 
CAD drawing thanks to the simplicity 
of DcsignGAD’s Graphical User 
Interface. Anything from backyard 
storage buildings to a NASA engineers 
plans for a new space station, it’s all 
within your grasp. 

DESIGNCAD SAVES YOU TIME! 

DesignCAD for Windows contains fea¬ 
tures such as full clipboard support for 
cutting and pasting graphic elements, 
multi-tasking for editing multiple 
DesignCAD drawings on die same 
screen and TrueType font support. 


DesignCAD's intelligent 
cursor changes to 
inform you of your 
editing options as you 
move across the 
screen 


"Hot Toolbox ’ 1 allows you 
to create your own 
toolbox with your 
choice of tools for 
increased speed 


Regional zoom 
windows allow you 
to edit detailed areas of 
a drawing without 
having to zoom the 
whole drawing. 


Instant-change edit 
box allows you to edit 
any attribute of an 
object with 
porrtl-and-cllck 
simplicity. 



IT’S EASY! 

Willi DesignCAD’s short learning curve 
you can start designing immediately. 

Perfect for home, office or leisure. 

Your only limit is your imagination! 

To receive your FREE Demo disk or 
simply to upgrade, call, write or fax 

Phone (918)325-7555 
Fax (918)825-6359 




“Proving that a CAD package can let you 
draw a bank building without emptying 
your bank account. ” 

—Byte Magazine „ A 



American Small 
Business Computers 
One American Way, 
Pryor, OK 74361 



Cifdti 283 on Inquiry Cord. 





















































































































Meet Our Biggest 





VIP. , in this case, stands for Value In Rrformance. 

And our new Pentium-based P5-60 system is definitely our 
biggest V.t.P. 

When you put this system in your office, you'll know you’ve 
arrived. Feel the exquisite luxury of 64-bit processing power as 
you work on the P5-60. With its superscalar architecture, the 
Pentium moves instructions and data twice as fast as a 486. 

Our V.LR P5-60 also incorporates the ultimate in leading 
edge technology, including the new, faster PCI local bus and the 
sophisticated ATI Ultra XLR video system for first-class video 


performance. Another perk comes from true 24-bit color support. 
To top it off, this machine is loaded with deluxe features, 
including a double-speed CD-ROM drive. All of this perfor¬ 
mance for under $4,000, Now that s a big VIP.! 

In its standard configuration, even the most demanding PC 
users will be impressed with the P5-60. For added economy, 
try our P5-6Q Best Buy configuration. 

Give us a call today and ask for the big VIP., the system that 
gives you Pentium performance at a 486 price. When it comes to 
value in performance, Gateway 2000 is positively top drawer! 




P5-60 


■ Intel 6QMHz Pentium™ Processor 

■ 16MB RAM, 256KB Cache 

■ 3.5 11 Diskette Drive & 2X CD-ROM 

■ 528MB 12ms IDE Hard Drive 

■ PCI ATI™ Ultra XLR 2MB Graphics 
I 17 M Color CrystalSean® 1776FS 

1 New 30GW Tower Case 
8 4 ISA, 2 PCI & [ PCI/ISA Slots 
a 124- Key Any Key ^ Keyboard 
B Mouse, MS-DOS? Windows* 
a Choice of Application Software 

$3995 



a Intel 60MHz Pentium Processor 
a SMB RAM, 256KB Cache 
B 3.5 1 ' Diskette Drive & 2X CD-ROM 
a 424MB 13ms IDE Hard Drive 
a PCI ATI Ultra XLR 2MB Graphics 
a I4' 1 Color CrystalScan I024NI 
a New 3 DOW Tower Case 
a 4 ISA, 2 PCI & [ PCI/I5A Slots 
B 124-Key Any Key Keyboard 
a Mouse, MS-DOS, Windows 
a MS Works for Windows ZO 

$2995 



GATEWM2QOO 


“You’ve got a friend in the business- 


8 0 0 - 8 4 6 - 2 0 5 8 

610 Gateway Drive * N. Sioux City, SD 57049-2000 * Phone 605-232-2000 * Fax 605-232-2023 


© 1993 Gateway iDtifl. Inc. Any&ey, CrysudScan, “O’ 1 logo wwl “YouN* got i friend m Uhc tames” slogan are 
registered: trademarks, and Gateway 2000 is a trademark of Guteroy 2-0DO r Inc. The Intel Inside Logo, Intel and Pentium 
sic tradeitmats oi-TegjsietHl inidctUMfcs or Intel Corporation. Ali other brands and product names arc trademarks or 
registcred trademarks of their respective companies. Prices and conflgiiratiofii are subject to change without notice. 
Prices do not include shipping. 














































VIM, and MAPI. 

Lotus 1 -2-3 for OS/2 Release 2.0 offers 
customizable, context-sensitive Smart 
Icons, menus, and dialog boxes to build 
spreadsheet applications that use scroll 
bars, radio buttons, and check boxes. It 
performs adjust-to-page printing to resize 
worksheets and offers you the ability to 
select “collections” of noncontiguous cell 
ranges. There's also a C-language inter¬ 
face, Version 2.0 adds Solver and Back- 
Solver technology to perform optimiza¬ 
tion analysis, presentation-quality output, 
database management, and Dataleus data 
access technology. 

$495 

Lotus Development Carp., Cam¬ 
bridge, MA; (617) 577-8500 

Circle 1342 on Inquiry Card. 


QuattroPro for Windows 

Borland’s Quattro Pro for Windows has 
two technologies that Borland describes 
as unique: Spreadsheet Notebooks and Ob¬ 
ject Inspector menus. Spreadsheet Note¬ 
books are based on the tabbed paper note¬ 
book and let you organize spreadsheet data 
and improve the way you build and man¬ 
age spreadsheets. Object Inspector menus 
let you right-click on an object to display 
a list of options that can be changed for 
that object. 

Other features include a Speed Bar, 
which provides point-and-click access to 



certain features, presentation graphics, ac¬ 
cess to external databases, and visual ap¬ 
plication-building tools. Speed Fill deter¬ 
mines what information should be placed 
into a range of cells, based on information 
you provide. 

Quattro Pro for Windows uses Bor¬ 
land’s Object Component Architecture, or 
BOCA, to connect users to dBase and 
Paradox files. The program also offers 
query-by-exam pie tools. Other files sup¬ 
ported include Quattro Pro for DOS, Excel 


3.0 and 4.0, and Loius 1-2-3. Graphics 
files supported include BMP, EPS, CGM, 
PCX, GIF, and TIF, 

$495 

Borland International Inc., Scotts 
Valley. CA; (408) 438-8400 

Circle 1343 on Inquiry Card. 


COMMUNICATIONS 


BeyondMail 2.0 

Release 2.0 of BeyondMail includes Net¬ 
Ware Global MHS support, shrink- 
wrapped tools for developing work-flow 
applications, and cross-platform capabili¬ 
ties. 

With NetWare Global MHS support, 
NetWare users can now use BeyondMail 
2.0, and it can be synchronized with Net¬ 
Ware 4.0 NDS. It also provides full-name 
support for users on MHS L5. Beyond 



will release Macintosh and Unix versions 
of BeyondMail later this year, the compa¬ 
ny reports, and release 2.0 will deliver 
rules, forms, and work-flow compatibility 
across ail those platforms. Also included 
with BeyondMail 2,0 is Watermark Soft¬ 
ware’s Explorer Edition, an OLE-based 
document-imaging program that enables 
you to embed image thumbnails into mes¬ 
sages that recipients can view and 
annotate. 

BeyondMail 2.0 supports OLE and 
DDE, Database formats supported include 
dBase, Paradox, FoxPro, Oracle, and 
Sybase, 

$995 for a 10-user license 
Beyond, lnc. r Cambridge, MA: (617) 
621-0095; fax: (617) 621 -0096 
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Carbon Copy for Windows 2.0 

Remote support and access are the prima¬ 
ry uses of Carbon Copy for Windows. Ver¬ 


sion 2.0 supports networks, letting users 
connected to a NetWare LAN access data 
and applications on a remote PC or an¬ 
other PC on the network. 

Other features of Carbon Copy for Win¬ 
dows 2.0 include drag-and-drop capabili¬ 
ty, an event log, a file detail option that 
lets users display filenames only or a com¬ 
bination of names, dates, limes, and file 
attributes. Roving Callback is another new 
feature, and it lets users specify the num¬ 
ber they’re calling from. Security is preset 
on the host PC, preventing unauthorized 
access and enabling Carbon Copy to call 
back users at the number they are dialing 
from. According to Microcom, the Virtu¬ 
al Desktop feature adds ease of use. It en¬ 
hances the Remote Control utility when 
two PCs with different screen resolutions 
communicate. Virtual Desktop displays a 
scaled-down version of the host screen in 
a foreground frame, and the guest user can 
click on a portion of the frame to view the 
desired area of the host screen. DOS ap¬ 
plications can run full screen or in a win¬ 
dow. To use the program, you need an 
IBM AT-compatible modem. 

$199 for a two-user license 

Microcom, Inc., Norwood, MA; (617) 

551 - WOO; fax: (617) 551 -1021 
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cc:Mail 2.0 for Windows and OS/2 
Workplace Shell 

Version 2.0 of cc:Mail for Windows fea¬ 
tures a redesigned user interface and new' 
rules and search capabilities. Message han¬ 
dling is automated with the rules in cc:Mail, 
and as a result, you can instruct the mail 
system to perform tasks if certain events 
occur. The rules are dialog driven with pick 



lists. The new search capability gives you 
additional mail management functions. 

Other new features include viewers for 
many spreadsheet applications, the ability 
to find and replace text, a spelling check- 
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When it ccmes to help for your computer 
there’s just one word you have to know. 


CompuServe. Because on CompuServe you can be in With everything from extensive global communications 

direct touch with many of the hardware manufacturers abilities to help keep you in touch, to vast research 


and software publishers them¬ 
selves. Not to mention a world¬ 
wide network of people like 
yourself who have already 
encountered and solved 
the very same problems you have 
now. You 11 get answers that are 
fast and accurate, so no problem 
will be a problem for long. 

And that’s just the tip of 
the iceberg. CompuServe is a 


COUNTRY 

TOLL-FREE 

DIRECT 

FAX 

Agenflfoa 


(454)(1} 345-3871 

(f54) (1)345-0625 


□06-025-240 

(+61) 410-4260 

(+61)12)410-4223 

CM) 


(456} (2) 696-8007 

(456) (2) 896-1474 

Germany 

01303732 

(449) (489} 66 55 0-111 

(+4311+69) 66 55 0-255 

Hong Kong 


(4852)867-0118 

(+852)877-4523 

Hungary 


(436)(1)156-5366 

( 486 ) (1) 155-9296 

Israel 


(+972) (3) 290466 

(+9721(3)200419 

Japan 

0120 - 22-1200 

(+811(115471-6806 

(+81) (3) 5471-5890 

Korea 

080-022-7400 

(482} (2) 411-1327 

(482) (2) 411-1555 

NewZealand 

0800-446-113 

(+61) (2) 410-4260 

(+61)(2)4104223 

Switzerland 

15531 70 

(+49) (89) 66-55-0-111 

(441) (64) 55^04-92 

Taiwan 

080-251-009 

(4806) (2) 651-6899 

(+088) (2) 651-1 BO! 

United Kingdom 

0800289378 

(+44} (272) 760660 

(+44)(272)252210 

Venezuela 


(458} (2) 793-2984 

(458) (2)793-1952 

Bsewhem 


(41)614-529-1349 

(+1)614-529-1610 


resources to help keep you 
in business — ail at your 
service, 24 hours a day, seven 
days a week. 

For more information 
on how much CompuServe 
can do for you, just call one 
of the phone numbers listed 
here. And let us give you an 
example of just how helpful 
we can be. 


vast, worldwide information resource that can help to 
make your life infinitely caster in many other ways, too. 



CompuServe 
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Windows 

& OS/2 


er T folders for storing messages, and the 
ability to compress attached files with a 
user-selectable compression algorithm. In 
addition, cc:Mail supports DDE and OLE 
as well as VIM, 

Lotus cc:Mail for OS/2 Workplace Shell 
allows for message processing in the back¬ 
ground through 05/2’s multithreading and 
preemptive multitasking capabilities, let¬ 


ting you send and receive mail from other 
applications. Features such as inboxes, 
message folders, BBSes, and directories 
are presented as individual desktop ob¬ 
jects, Users can gather E-mail messages 
together with other items associated with a 
project by “shadowing” objects in the 
cc:Mail folder any number of times. 

Other features of cc:Mail for OS/2 


Workplace Shell include ihe ability to view 
faxes and attach graphics and audio files 
to a message, a draft folder for storing mes¬ 
sages in progress, a trash folder for re¬ 
trieving deleted messages, and the ability to 
do Boolean searches for filtering messages. 

$495 

Lotus Development Corp., Cam- 

bridge , MA; (617) 577-8500 
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Co/Session 6.01 for Windows 

With Co/Session you can operate a remote 
PC over phone lines, letting you run pro¬ 
grams, access data, print reports, and trans¬ 
fer files from one system to the other, 
Co/Session allows two PC users to work 
together on the same program because of 
its dual-screen, dual-keyboard capability. 
Co/Session’s “Intelligent Graphics” tech¬ 
nology is responsible for moving the Win¬ 
dows screen information across the phone 
lines. 

According to Triton, Co/Session allows 
background file transfers, command-line 
file transfers, and point-and-shoot file 
transfers. Security features include multi¬ 
ple passwords, dial back, and data en¬ 
cryption, The program supports all IPX 
and NetBIOS PC Networks, including 
Novell, Banyan, 3Com, LANtastic, AT&T 
StarLAN, and IBM Token Ring. To run 
Co/Session you need to have 5 KB to 75 
KB of RAM on the host and 123 KB of 
RAM on the guest. 

Other features include keyboard chat, 
a billing log, session recording, on-line 
configuration changes, and the ability to 
toggle between voice and data connections 
while still connected, 

$195 

Triton Technologies, Inc. , Iselin, NJ; 

(908) 855-9440 
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Crosstalk for Windows 

The Windows version of this veteran com¬ 
munications program offers terminal em¬ 
ulations and file transfer protocols, in¬ 
cluding ZMODEM. It also supports DDE 
and features a macro ability that lets you 
assign multi step activities to special on¬ 
screen objects on the QuickPad. You can 
perform regularly executed tasks via icons 
in the QuickBar, and you can mark text 
on-screen for copying to other applica- 




NEW FACE ON YOUR HOST DATA... 


VT EMULATION GIVES YOUR 
'A A FACELIFT—THE WINDOWS 

Vterm, host data was dull, 
colorless, and limited by aging host 
applications. KEAterm transforms your host 
data—making it better looking, and more 
useable. 

Apply the power and ease of Windows 
tools, like Excel, 1-2-3, WordPerfect, Visual 
Basic... to your host data using KEAterm's 
DDE. hot links, file transfer, and user-defined 
menus and dialog boxes. And youll get 
more done faster with multiple KEAterm 
sessions. 

Advanced features include a powerful 
macro language and definable on-screen 
button pads, to make your work even 
easier, KEAterm speeds your work with high 
throughput over your serial port or installed 
TCP/IP or LAT network. ■ 


KEAterm 420—a powerful link to 
your VAX and UNIX text 
applications 

KEAterm 540—toi applications 
requiting RsGfS. Tektronix, or axel 
graphics. 

KEAterm—for Windows NT 

available soon! 

Empower your desktop nowl 


Call 1-800-663-8702 


KEA Systems Ltd. 

3738 North Fraser Way. Unit 101 
Burnaby. B.C. Canada V5J 5G1 
Phone: (604) 43143727 
Fax: (6041 431-0010 


ml* 
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When Microsoft 
chose Backup 
Exec for Windows 


NT I knew it had 


chances when it 


comes to 




MICROSOFT 

WindowsNT 

COMPATIBLE 


Microsoft demanded an innovative backup utility for Windows NT. That’s why they turned 
to Conner Software. Now you can protect your data with a fuil-featured version of that same 
software; Backup Exec for Windows NT. It's easy to use because it matches the NT interface 
exactly, its simple installation program will have you up and running in no time. You can set it to 
automatically backup, even when nobody's around, Our disk grooming feature will allow you to 
move inactive files to tape, freeing up valuable disk space. And if you know how to use File Manager, 
you'll know how to use Backup Exec. Plus, it uses the Microsoft Tape Format (MTF), which enables 
you to exchange tapes with any NT user or system. If you don't want to take chances with your 
data, it’s important to protect it with Backup Exec. 

To order Backup Exec for Windows NT. or any of 
Conner’s other software products, call I- 800 - 4 NT-BKUP 

Circle 388 on inquiry Card (RESELLERS: 389). 


CONNS! 

The Storage Answer 
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dons. The script language is based on 
CASL and lets you create scripts that in¬ 
clude dialog boxes for repetitive tasks. 

$195 

Digital Communications Associates, 
lnc< } Alpharetta, GA; (404) 442-4000 
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Da Vinci eMail 2.5 for Windows 

Da Vinci eMail is an MHS-bascd appli¬ 
cation that is optimized for Novell Net- 
Ware and works on any file-sharing net¬ 
work* Da Vinci Systems says. When run 
with NetWare, Da Vinci eMail ties into 
NetWare's security functions and direc¬ 
tories. Tt provides native support for Nov¬ 
ell's SMF (Simple Message Format) stan¬ 



dard and NetWare Global Messaging. It 
also requires no gateway. With MHS or 
NGM, you can connect to almost any host- 
based or LAN E-mail system in the world, 
Da Vinci claims. 

Da Vinci eMail includes file folders, 
attachment viewers, a spelling checker, 
support for DDE, and support for sound. 
Functions such as adding and deleting 
users have been made into one-step oper¬ 
ations. With version 2.5, eMail supports 
NGM's new SMF-71 transport standard, 
which Da Vinci says increases the inter¬ 
operability between other front-end E-mad 
systems thai don't have MHS. Version 2,5 
is also integrated with NetWare 4.0, which 
lets you tie in with 4.0's NetWare Direc¬ 
tory service to synchronize user names 
over the network. Also provided with ver¬ 
sion 2.5 of eMail are two names-synchro- 
nization solutions: Address Book Syn¬ 
chronization and Names Services. Both 
run as MHS gateways on dedicated work¬ 
stations. 

$499 

Da Vinci Systems Carp., Raleigh, 

NC; (919) 881-4320 

Circle 1038 an Inquiry Card. 


FaxWorks Pro 3.0 and FaxWorks OS/2 

FaxWorks Pro for Windows and for OS/2 
is a faxing program that has drawing and 
annotating tools, a cover-sheet maker that 
uses a fill-in-the-blanks approach, and 
Calera's OCR technology. Au reinstall de¬ 
tects hardware setup, COM ports, phone 
line, and baud setting. FaxTracker lets you 
archive, find, log, and index faxes. There's 
also a Fax Log with a viewer that Lets you 
scroll through logged faxes to locate a spe¬ 
cific one. FaxWorks OS/2 lets you fax di¬ 
rectly from any OS/2, DOS, or Windows 
applications. You can also send, receive, 
and print faxes in the background. Like 
FaxWorks Pro 3.0 for Windows, the OS/2 
version lets you customize cover sheets, 
scan images, and mark up and edit faxes 
on-screen, 

FaxWorks Pro 3.1k $129.99; OS/2, 

$149 

SofNet, Inc., Atlanta, GA; (404) 984- 

8088; fax: (404) 984-9956 
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HyperAccess/5 3.0 for OS/2 

Version 3.0 of HyperAccess/5 is easier to 
use, offers faster file transfers, sports en¬ 
hanced virus protection, and has more 
powerful scripting, according to Hilgraeve. 
It also supports more than 200 modems 
and devices. HyperAccess/5 has the abil¬ 
ity to learn log-on procedures and auto¬ 
matically log on for you to CompuServe, 
MCI Mail, GEnie, and BIX. The program 
lets you control an external PC or have 
that external PC control yours. PC-to-PC 
sessions can be automated. 

File transfer protocols supported include 
YMODEM, XMODEM, ZMODEM, and 
ASCII. HyperAccess/5 can also delect 
viruses within compressed ZIP files, 
Hilgraeve says, and has the ability to de¬ 
compress ZIP files on ihe fly as you down¬ 
load. The editor has a spelling checker, 
search-and-re pi ace functions, and split- 
window capability. 

$199 

Hilgraeve , Monroe , MI; (313) 243 - 

0576; fax: (313) 243-0645 

Circle 1040 on Inquiry Card. 


Mail 3.2 

Mail 3.2 has additions to the Microsoft 
Mail server and DOS-based clients, along 
with support for MAPI. The new mail 


server includes a global address list, let¬ 
ting you address mail to any user on the 
mail network without knowing the server 
or gateway location of the recipient. Fault- 
tolerant directory synchronization keeps 
the system's address lists up to date. 

The Windows client is redesigned with 
support for OLE, message finders that let 
you filter incoming or existing messages 
by certain criteria, the ability to send mes¬ 
sages while working in other applications, 
custom forms and commands, intelligent 
file attachments that recipients can dou¬ 
ble-click to launch an application, and 
spelling checking. The Mail client soft¬ 
ware is designed to work with any E-mail 
server using a modular, transport-inde¬ 
pendent architecture. Also available are 
gateways to extend Mail 3.2 to synchronize 
directories across messaging backbones 
such as X.400 or IBM SNA." 

$695 per server 

Microsoft Corp .. Redmond, WA; 

(206) 882-8080 

Circle 1041 on Inquiry Card. 


pcAnywhere 1.0 for Windows 

Symantec's pcAnywhere lets you access 
and control a host computer from a remote 
system. A quick-connect feature Lets you 
connect to the remote system quickly, ac¬ 
cording to Symantec. Drag-and-drop ca¬ 
pability is supported, so you have the abil¬ 
ity to transfer files from the host in one 
step by dragging a file from one menu win¬ 
dow to another. 



Terminal emulations include ANSI, 
DEG, IBM, and Data General. File trans¬ 
fer protocols include ASCII, XMODEM, 
YMODEM, and Kemiit, Tire program also 
features data compression and error cor¬ 
rection along with a script editor and lan¬ 
guage that lets you automate remole and 
general communications. Security features 
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#1 for DOS and Windows 
Rated “the best general-purpose 
statistics program” for the PC by 
Software Digest® SYSTAT for DOS 
is now joined by SYSTAT for Win¬ 
dows. This addition to the SYSTAT 
family takes full advantage of 
Windows, with pull-down menus, 
dialog boxes, sizable windows, and 
the ease of use you expect in a 
Windows package. 

SYSTAT for Windows runs in 
standard and S86 enhanced modes 
and can take advantage of Win¬ 
dows advanced memory manage¬ 
ment. No matter how large or 
complex your analysis is, you can 
use SYSW. 

SYSTAT delivers a balance of 
power and simplicity. It lets you 
analyze and manipulate data 



with a comprehensive range of 
advanced statistical procedures, 
and present your results with 
stunning graphics. 

Just point and click 

SYSTAT is a full-fledged Windows 
application. Just point and click. 
SYSTAT s QuickStat™ buttons give 
you simple, single-click shortcuts 
to common statistical analyses. 

More statistics, from the basic 
to the most sophisticated 
A full range of univariate and 
multivariate statistics-from t tests 
to multidimensional scaling. With 
a few dicks you can turn most sta¬ 
tistics into graphs and perform: 

■ multiway crosstabs with log 
linear modeling 

■ nonparametric statistics 

■ principal components and 
factor analysis 

■ duster analysis 
a time series 

a nonlinear estimation 

■ correlation matrices 

b means, effect, and dummy 
models 

b post hoc tests 


SYSTAT offers the most 
advanced multivariate general lin¬ 
ear model available for Windows. 

The most graphics 
No other statistical or graphics 
package can produce all the scien¬ 
tific and technical graphs that 
SYSTAT can-nor surpass its ease of 
use. Graphics capabilities include: 
b histograms 

b single, multiple, stacked, and 
range bar graphs 
b single and grouped box plots 
b stem-and-leaf diagrams 
b pie charts 
b scatterplot matrices 
b 3-D data and function plots 
b contour plots 
b control charts 

b maps with geographic projections 
b Chernoff faces 
b complete color spectrum 
b log and power scales 
b confidence intervals and ellipses 
b linear, quadratic, step, spline, 
polynomial, LOWESS, expo¬ 
nential, and log smoothing 

A compatible family of products 
Whichever you choose-SYSTAT 
for Windows, SYSTAT for DOS or 
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both-youll enjoy the most power¬ 
ful statistics and scientific graphics 
software available for the PC. 

For more information, special 
offers for current users, and demo 
disks, call: 

708 - 864-5670 

For Windows circle 330, 

For IBM/DOS circle 331. 



For more information! call or write: SYSTAT, Iwe., 1B0D Sherman Avenue, Evanston, Illinois 60201-3793, Teli7OB.864.5670, Fait: 70*8.492 3567 


SYSTAT 


Australia: Hearne Marketing 61.3.8661766, BeNeLux: Oasis 31.3402.66336, Denmark: Agrolab 45,64 406575, France: Oettasott 33.76 418508, 
Germany: STATCON 49.55.4272075, Italy: PiSoft 39.587,213640, Japan: HuLinks B1 33.5902311, Hew Zealand: Hoa rs & Assoc. 64 78.562675, 
Poland: COMPANION 48.12.360791, Spain: AddLink 34.3,4157208, Switzerland: F & P 41.31. 3125151, SYSTAT UK: 44.81.4620093 


© 1392 SYSTAT®, IfltO. Software (hgesl Ratings RapOrt/B.S, May, 199E. Software Digest a refliilertf trademark of NSTL IrtC-. 
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include password protection, screen blank¬ 
ing, keyboard locking, remote callback, 
and notification during access. 

$m 

Symantec Corp., Cupertino, CA; 

(408) 253-9600; fax ; (408) 252-4694 
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Procomm Plus for Windows 1.0 

The Windows version of this popular pack¬ 
age provides 34 terminal emulations and 
10 error-correcting file transfer protocols, 
including ZMGDEM. There’s also an au¬ 
tomated dialing directory, a scripting lan¬ 
guage, support for DDE, a graphics dia¬ 
log-box editor, keyboard remapping, and a 
GIF utility for viewing graphics files as 
you download them, 

$179 

Datastorm Technologies, Columbia, 

MO; (314) 443-3282; fax: (314) 875 - 

0595 

Circle 1043 on Inquiry Card, 


Remotely Possible/LAN 1.0 and Dial 2.1b 
for Windows and Windows NT 

Remotely Possible/LAN for Windows lets 
you control another PC on your Novell, 
IPX, NetBIOS, or Windows for Work¬ 
groups networks. It offers you remote con¬ 



trol, file transfer, and chat capabilities. Re¬ 
motely Possible/Dial 2.1b also lets you 
operate a remote Windows PC. It offers 
remote control file transfer, and chat. A 
version of both products was recently an¬ 
nounced for Windows NT, 

The Remotely Possible products pro¬ 


vide full video translation and support for 
Super VGA displays with 24-bit irue-col- 
or operation, according to Avalan. Ver¬ 
sion 2.1 b of Dial has a video-panning fea¬ 
ture as well. This lets you see the entire 
host screen even if it’s running at a higher 
resolution than the viewer. By moving the 
cursor, you can see information outside 
the viewing area. 

Security features include optional log¬ 
ins with multilevel password and user IDs, 
modem dialback, multiple access levels, 
and a Windows icon that shows the name 
of a remote user when connected, 

$199 for host and viewer for LAN 

and Dial; $499 for NT version 

Avalan Technology, Ho Hi sloth MA; 

(508) 429-6482; fax: (508) 429-3179 
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Rumba for Windows and OS/2 

Rumba brings IBM mainframe applica¬ 
tions to your PC desktop. The Windows 
and OS/2 versions look and operate the 



VideoSocind 

The complete Multimedia 

Features 


Sound moduli- 

Stereo 8/16 bit, up lo 44Khz 
Midi Synthesizer 
Mixer with separate stereo 

- volume and equalizer control 
Sound Blastei Pro™ and 
-SoundBlaster 16 ASP™ 

- compatible 

Line In and Out, Mic and 

- CD connectors. 

CD-Rom controller 

- (SCSI optional) 

Video Module 

Hardware real time JPEG CODEC 
1/4 screen - 30 fp/s - 24 bit colour 
Full screen optional 
Video for Windows™ compatible 
Optional Video capture and compression 
fNTSC/PAL/S-Video) 

CD-Rom Drive (optional) 

Second generation drive 
325 kb/s - Transfer rate (Double speed) 

Kodak Photo CD™, compatible 

Software 

Software worih of over SIOOO, bundled free 
Amazing graphic and photographic editing, and 
enhancement software 
Best screen capture and graphic formal conversion .software 
Wonderful presentation and Multimedia Authoring software 
Fabulous* Voice and Midi editing and enhancement software 
Voice recognition and text to voice conversion utilities 
Shareware (CD), fractals and many more 

Customized Bundles 

Additional (optional) best known software, educational 
and entertainment titles-at a fraction of their list prices 


* Windows TM of Microsoft. 

* TM creative Labs Ink. 


See us at Comdex 
South Annex Pavilion 
Booth A-1569 

I COMPUMEDIfi ltd. 

3, Menorat Hamaor St., 
Tel-Aviv 67448, ISRAEL 
Fax. 972-3-6952557 

Distributors Required 
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Leading the way in display technologies, CTX 
provides you with the total monitor solutions. 

Climb aboard. 



MOTH 

5468A 

1451 

1441 

1541 

15*0 

IWJLI 

CRT/Dcl Pitch 

: vmntm 

1470,28 mm 

1470.IS itim 

1571121 rant 

1570,28 mm 

1770.28 mm 

Scon Freqmsncy 

Hr 30-38 thi 
! YtSIMOHi 

H: 30-50 KHx 

H: 30-60 KJHz 

V: SO 50 Hi 

Hi 80-60 KHz 

V: 50-90 Hi 

K; 80-60 KHz 

V: 50-90 Hi 

Hr 3045 m 

Y: 50-90 Hi 

Max. Resolution 

1024k7SI/I7Hi 

1024x768/6081 

1EU4*7*B/72Hj 

1024x76A/72Hz 

1024x76O/72Hz 

1 28Cbc 1024/6DHz 

Digital Control 

- 

- 


- 

Ym 

Yes 

FuttStTiHI 

- 

If* 

Y* 

Yes 

Yus 

Yes 

Uw Radiation 

wm 

1451LR 

1441111 

ISfilUt 

154 tUt 

tie 


Certified 

Quality 


Competitve 1-800-888-2012 _ 

Pricing BBS 594-8973 Considering a monitor? See your CTX dealer today. 


CTX 


Monitor Specialists 


CTX INTERNATIONAL 

20530 Kadgate Street 
Walnut, CA 91789 
909/595-6146 
Fax 909/595-6293 


CTX SOUTH 

6090-F Northheli Pkwy 
Norcrofifl, GA 30071 
404/729-8909 
Fax 404/729-8805 


CTX EAST 

146 Division Place 
Hackensack, NJ 07601 
201/646-0707 
Fax 201/646-1998 


CTX MIDWEST 

500 Park Blvd, Ste. 425 
Itasca, IL 60143 
708/285-0202 
Fax 708/285-0212 


CTX OEM 

1225 E Crosby Rd ( A21 
Carrollton. TX 75006 
214/416-9^10 
Fax 214/245-7447 


© Copyright 1993. CTTX intefnationei:, Inc. AH righte reserved. All brand or product name? sre trade marte or registered trademarks of mefr respective owners. 
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SPECIAL 

Windows 


& OS/2 


same, according to Wall Data. The Win¬ 
dows version lets you work with the main¬ 
frame applications as if you were work¬ 
ing in Windows, and the OS/2 version is 
fully integrated with IBM OS/2 Presenta¬ 
tion Manager, Wall Data says. 

You can start as many mainframe ses¬ 
sions as your PC memory or interface will 
allow. Then you can change display colors, 
customize keyboards, copy and paste in¬ 
formation between PC and mainframe ap¬ 
plications, print host documents on local 
printers, and more. 

Wall Data says that Rumba supports all 
major networks, gateways, and commu¬ 
nications interfaces. To run Rumba for the 
Mainframe under Windows, you need 
Windows 3.0 or higher, and you need OS/2 
2.0 or higher for the OS/2 version. 

$495 

Wall Data, Redmond . WA; (206) 883 - 

4777 

Circle 1045 on inquiry Card. 


Smartcom for Windows 1.0 


Smartcom for Windows is a communica¬ 
tions program from Hayes Microcomput¬ 
er Products that has macro capability, a 
scripting language, an editor, DDE sup¬ 
port, and more. The macro capability, 
called Smart Buttons, lets you keep com¬ 
mon commands and scripts available at 
Lhe click of a button. You can import Win¬ 
dows icons to create Smart Buttons, or 
you can choose from the bundled icons. 
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The Scope scripting language lets you au¬ 
tomate tasks and create interface-driven 
scripts. 

The package lets you start communica¬ 
tions sessions by clicking the mouse or 
dragging and dropping communications 
documents onto the program’s icon. File 
transfer protocols supported include XMO¬ 
DEM, YMQDEM, and ZMODEM. Smart- 
corn for Windows also supports back¬ 


ground communications and file transfers. 
With additional copies of the program, 
you can run multiple communications ses¬ 
sions simultaneously. Smartcom for Win¬ 
dows is compatible with NetBIOS net¬ 
works. 

$149 

Hayes Microcomputer Products, Inc*, 

Norcross, GA; (404) 840-9200; fax: 
(404) 441-1213 

Circle 1046 on Inquiry Card. 


Terminal Plus with FAXit 

FutureSoft Engineering’s Terminal Plus 
with FAXit is communications and fax 
software that offers fax functions, multi- 
media extensions, file transfer protocols, 
terminal emulations, and preconfigured 
settings for more than 80 modems. Using 
Terminal Plus with FAXit, you can send 
faxes from any Windows application and 
view or read faxes without printing. The 
multimedia extension lets you attach voice 
and sound cues to different communica¬ 
tions events. 

$195 

FutureSoft Engineering, Houston, 

TX; (713) 496-9400: fax: (713) 496- 

1090 
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WinBeep 

This PC-lo-beeper communications soft¬ 
ware lets you send written messages to 
people with alphanumeric pagers. The size 
of the message is determined by the re¬ 
ceiving pager, or paging device, which 
can be as much as 6000 characters, or 
about three pages of information. To use 
WinBeep, you click on a name display, 
type your message, and click on Send. 
Your modem transmits the message by 
pager transmission networks to the pager, 
and the recipient is audibly or visually 
alerted. 

WinBeep is DDE-aware, so you can 
beeper-enable Windows applications. You 
can also trigger WinBeep to send mes¬ 
sages from within the applications at 
preschcduled times or in response to cer¬ 
tain PC events. 

$149 

Fourth Wave Technologies, Inc 

Troy . MI; (313) 362-2288 

Circle 1048 an Inquiry Card. 
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WinFax Pro 3.0 

The WinFax line of fax software lets you 
send faxes diiecdy from Windows and re¬ 
ceive faxes directly onto your hard drive. 
WinFax Pro 3.0 adds annotation, OCR, 
fax document management, an advanced 
phone book, a cover-page designer, im¬ 
age processing, and scanner support. Win¬ 
Fax Pro also includes a TSR program that 
enables you to receive faxes while you’re 
working in DOS. 

With the annotation and drawing tools, 
you can mark up faxes with text, or you 
can use the object-based drawing tools to 
add lines, circles, squares, boxes, ellipses, 
and freehand sketches. You can also im¬ 
port graphics into 3.0 and merge annota¬ 
tions onto the fax image itself. With OCR 
capability, you can convert Faxes into an 
editable format for word processors and 
spreadsheets. WinFax Pro uses AnyFax, 
OCR technology developed by Caere. The 
cover-page designer lets you choose from 
a library of covers or create your own. 

$129 

Delrina Corp., San Jose, CA; (800) 

268-6082 
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GRAPHICS 


CA-Cricket Image for Windows 

CA-Cricket Image lets you manipulate, 
convert, and compress images, as well as 
prepare color separations. With user-de¬ 
finable controls and interactive color re¬ 
duction, you can control the levels and re¬ 
sponse curves of the individual colors. If 
it’s too sharp, a picture can be softened, 
and if it’s too blurry, it can be sharpened. 
Noise generated in the scanning process 
can also be removed, according to Com¬ 
puter Associates, Special effects you can 
apply to an image include oil painting 
(which makes a photo appear as if it were 
brush-stroked), colorized embossing, pos¬ 
tering, and combined effects. File trans¬ 
lations include TGA, PIX, WIN, BPX, 
BMP, TIF, PCX, GIF, CVP, and IPG. 

$295 

Computer Associates International 
Inchlandia, NY; (516) 342-5224, 
(800) 225-5224; fax; (516) 342- 
5329 

Circle 1050 on Inquiry Card. 
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THE EASIEST TO USE WINDOWS SPREADSHEET 




Quattro Pro 5.0 delivers 
workgroup productivity today 





Update everyone in your group at the touch of 
a button. Let the Workgroup Desktop distribute 
your results automatically. 


50n‘OOD[«T b 


WORLD0PTIC5 


Share information 
effortlessly 

If you’ve ever wanted to share your 
spreadsheet information with other 
workers or automatically receive 
the most up-to-date information 
from someone else’s spreadsheet, 
new Quattro® Pro 5.0 for Windows 
Workgroup Edition is for you. 
Quattro Pro’s new Workgroup 


Desktop™ makes sharing informa¬ 
tion with coworkers as easy as 
passing a piece of paper, only a 
lot faster! Best of all, you can use 
your existing LAN, WAN, or 
electronic mail carrier without 
upgrading your LAN software 
or buying a separate workgroup 
product.* And with built-in sup¬ 
port for SQL-based servers, you 
can view, query, and share more 
information than ever before. 

The world's easiest 
Windows spreadsheet 

Whether you’re working alone 
on your spreadsheet or sharing 
data with a workgroup, only 
Quattro Pro puts everything you 
want under one roof. Complete 
on-line help and interactive tutors 
make Quattro Pro for Windows 


easy to leam. And Spreadsheet 
Notebooks make it easy to use. 
There are even built-in Experts™ 
that do tasks—like building 
graphs and managing scenarios— 
for you, automatically! Plus 
there’s more analytical power here 
than in Excel, 1-2-3, and Improv 
combined. And the graphics ... 
you have to see them to believe 
them! Get the new Quattro Pro 5.0 
for Windows Workgroup Edition 
today. 


New 

Workgroup 

Edition 


Quattro Pro 


Suggested retail price 
for new users 


Limited-time Offer! 

; 8QQS5 S, 

I " " M 

I _ 

90-day, Money-back Guarantee 

i See your deeler today or coll 
1 -800-336-6464, exL 8153 

In Canada, call 1-800-461-3327. 

I_I 


Borland 

Power made easy 


Cirel* 286 on Inquiry Cord (RESELLERS: 287). 

Copy right © 1993 Borland International, Inc. Quattro Pro for Windows and Spreadsheet Notebooks have patents pending. Offer good in the United States and Canaria only. All prices in U.S, dollars. Dealer 
prices may vary. * Supported communication transports: Novell Message Handling Service (MHS and NGM); MCI Mail' cc:Mail [vendor-independent messaging); Windows for Workgroups, MS-Mail, find 
other MAPI-compliant messaging services; Local Area Network (LAN) systems, such as Novell NetWare, Banyan, IBM* LAN Server, MS-LAN Manager. AT&T StflrCiROUP, and other peer-to-peer net¬ 
works. +$79.95 Upgrade offer for existing Quattro Pro users with $20 rebate coupon enclosed in Special Upgrade box. BI 5451 





































SPECIAL 


Windows 
& OS/2 


REPORT 


Cfl-Cricket Paint for Windows 

CA-Crickel Paint gives you the tools to 
draw lines or shapes, print text, paint tex¬ 
tures, airbrush shadows, copy an image, 
or blur a region. You can use Undo with a 
brush or airbrush. You can paint with col¬ 
or; with linear, radial, or two-way color 
gradients; or with clones from another or 
the same image. You can also output to 
any Windows raster device m color, gray 
scale, black and white, PostScript, or non- 
PostScript, according to Computer Asso¬ 
ciates. The program works on 24-bit color 
or 8-bit gray-scale images. 

$595 

Computer Associates International, 

Inc., Islandia, NY; (516) 342-5224. 

(800) 225-5224; fax: (516) 342-5329 

Circle 1051 on Inquiry Card. 


CorelDraw 4.0 

The latest version of this all-in-one graph¬ 
ics kit from Corel incorporates seven mod¬ 
ules: Draw, Photo-Paint, Chart, Show, 



Move, Trace, and Mosaic. Move is the 
newest module and lets you create 2-D an¬ 
imations with sounds. 

Version 4 of CorelDraw also offers li¬ 
braries of clip art, animation, and sounds, 
as well as 750 fonts in TrueType and Type 
1 formats. The collection includes more 
than 18,000 images and more than 125 an¬ 
imations. 

The product imports and exports 22 
graphics formats, including JPEG, Kodak 
Photo CD, and Micrografx DRW files. 

Fifteen additional Filters are provided 
for importing text from word processors 
and spreadsheets. CorelDraw supports 


OLE and all major networks, including 
Novell NetWare, NetWare Light, and 
LANtastic. 

$595 

Corel Corp., Ottawa, Ontario, 

Canada; (613) 728-8200; fax: (613) 
728-9790 

Circle 1952 on Inquiry Card. 


Designer 4.0 for Windows 

The newest Windows version of this il¬ 
lustration program includes 3-D drawing, 
editing to 1 micron, a streamlined inter¬ 
face with interactive tool ribbon and hint 
line, and color-separation capabilities {spot 
and process color). 

Designer 4.0's text-handling features 
include the ability to edit transformed text 
and the ability to flow text in and around ir¬ 
regular shapes. The program comes with a 
clip-art library of more than 13,000 im¬ 
ages. And it imports and exports most ma¬ 
jor graphics Files as well as offering sup¬ 
port for the TWAIN scanner standard. 


Links you anywhere, anytime! 

New! PCMCIA KeepInTouch ™ modem 


Send/receive dal a and faxes at 
14,400 bps from your PCMCIA 
portable computer via the cellular 
or standard telephone networks. 
Why tie yourself to a desk! 

With AT&T’s exclusive Enhanced 
Throughput Cellular (ETC™) proto¬ 
col* and Optical Line Interface* 
(Oil™), you get: 



Plus, the KeepInTouch Card lets you 
easily download modem enhance¬ 
ments to protect your investment, ft 
uses a software-defined architecture 
similar to that of our COMSPHERE® 
380G Modems that won these awards: 



■ Fastest speeds possible 

■ Increased connectivity and productivity 

■ Reduced cellular and line charges 


Competitively priced! Visit Computer City, Elek-Tek, and 
Fry's. Or for the name of the dealer nearest you, or to 

order direct, call us at 1 800 554-4996 ext 96911. 

Visit us at Comdex , Room #LNI02 

-- B AT&T 


Circle reader service #353 Outside US ar Canada circle #354 

Pat. Pending KeepEnToirch. KeepInTouch Card, ETC, and OIJ art- trademarks of AT&T. © AT&T 1993 
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Your data and your time. 

What could be more valuable? 

And what could be more useful than a software package 
that saves both? 

With more than 2,000,000 copies sold so far, Fastback 
Plus is used by more people than any other backup 
software. 

And not one copy lias ever been returned 
for failure to restore data. 

Fact is, you - or the people who 
work with you - can destroy up to 
50% of die information on a tape and 
still restore ever)’ last byte, error-free. 

Whether you're using Fastback Plus 
for DOS, for Windows, for OS/2 or for 
Macintosh. 

And if it weren’t for our UNIX 
version, die smallest corrupted sector 
could bring your backups, your 
restores and perhaps your career to a 
screeching lialt. 

Of course, even die most reliable 
backup software can't be relied upon 
at all if it isn’t being used. 

Which explains why all five 
Fastbacks let you schedule automat¬ 
ed, unattended backups. 

And why ail five are so easy, so 
accessible and so intuitive, 
widi multiple user levels, 

Our Windows and OS/2 


While the interface for our new DOS version is 
customized already 

Based on input from 2,000 people and devel¬ 
oped widi the hands-on assistance of 40 users 
brought to our offices during a 
month of exhaustive usability' 
testing, it packs a wish list of die 
brand new and die tried-and-true. 
From one-screen file selection to 
peer-to-peer backup. 

Whichever Fastback - or 
Fastbacks - you specify, you’ll be 
assured of die most efficient 
backups possible. 

That’s because till five versions 
deliver die ideal combination of 
speed £?«/compression. Our latest 
Windows version, for example, 
adheres compression rates of up to 
85% wliile backing up to QIC tape 
at over lOMBs per minute. 

Clearly, we didn’t call it Fastback 
for nodiing. 

Speaking of calling, if you'd like 
a copy - or a thousand copies - in 
your bands tomorrow, pick up the 
phone today. 

. . A "‘89EM.77. 


let you customize the in 


E&TBACKPHIS 
EASTBACKPUJS ; 
FASTBACK PLUS 


ForLMX 


the Macintosh 


for Windows 






FA OTT> A n7 TAT T TO 


l-'nr OS/2 







pUBE^Uj 


SCSI-Z fnierfacD 


mm:rp*[iEW«crSliitDrS 
flrfvnnciidSrjiMlPiocKMf j 


ValciiAia^lr SjhpcIi 
RecufluFtion SyJtim 


CREATIVE 

CfltflTlVE labs 


blaster 

16lV1u!tiCD 


blaster 


16 SCSI-2 


CO (JuRirty Stano Snflijifliigi 
St playbBch 


NOW THERE'S A 16-BIT SOUND BLASTER FOR 
EVERY APPLICATION AND BUDGET...AND NO MORE 
EXCUSES FOR OWNING ANYTHING LESS. 


Every day, more people buy Sound Blasters than 
any other PC audio card. Except for a few of 
you, who keep putting off that all-important 
Sound Blaster™ decision. You know who you are. 
Well, our new line will make you a true believer. 


SOUND BLASTER 16 B ASIC : 

MORE VALU E. 

For instance, some of you told us you were look¬ 
ing for 16-bit performance, but an 8-bit price. 

So our new Sound Blaster 16 Basic offers the 



U Sr inquiries: Creative Libs 1-000-9^5227 or 1-40B42S-6600. International inquiries: Creative Technology Ltd., Singapore. TEL 6&-77S-0233 FAX 65-773-U353. 
Sound Blaster, Creative VoiceAssist, Wave Blaster and the Sound Blaster and Creative logos are trademarks of Creative Technology Ltd, 











same great hardware as our premium models. 
But in a $199.95* no-frills package that's perfect 
for the first-time 16-bit user. 

SOUNDBLAS TER 16 MCD: 

MORE CD-ROM OPTIONS. 




Perhaps you'd bought another manufacturer's 
CD-ROM drive. Probably an oversight, we 
know, but that's no longer an excuse to deny 
yourself the finest in PC audio. 

Just plug in a Sound Blaster 16 
MCD. Its multi-CD format 

StoLr is 100% compatible with 

so/hiorc amt best-selling drives from 

microphone provides voice - ° 

activated Windows control for Sony. Mitsumi and 
Sowtirf Blaster 16 MulHCD J 

and SCSI-2 packages, FaiLS SOftic ■ 

The MCD can even run two different drives 
at the same time. Which only makes sense, 
considering our $249.95* price will save you 
enough money to buy the second one. 

SOUND BLASTER 16 SCSI-2: 

MORE SCSI COMPATIBILITY. 

Maybe you were waiting for a full-featured SCSI 
interface. Well, wait no longer. 

As the name implies, our Sound 
Blaster 16 SCSI-2 meets the new, more 
comprehensive generation 2 SCSI stan¬ 
dards. Others don't. 

And our card runs the complete 
battery of SCSI peripherals, not Just 
CD-ROM. Best of all, it includes one of 
the most comprehensive software bun¬ 
dles in the business and does it for a 
remarkable $279.95* 

T RUE "PLUG&PLAY" 
UPGRADABILITY. 

Speaking of things other cards can't do, our 


Boost CPU efficiency 
by up fa 65% with 
an Advanced Signal 
Processing upgrade. 



unique scalable platform lets you add advanced 
options as you need them. 

So once you stop making 
excuses and get your Sound 
Blaster 16, upgrading to Wave 
Blaster” Sampled Wave 
Synthesis (cour¬ 
tesy of the MIDI wizards at 
E-mu) or our own Advanced 
Signal Processing option 
(a Creative Labs exclusive) is 
literally as easy as adding a 
daughter board or plugging 
in a chip. 

RJST WHEN YOU THOUGHT YOU'D 

HEARD EVERYTHING... 

Along comes Sound Blaster 16. The no-more- 
excuses sound card. Exactly what you'd expect 
from Creative Labs, developers of the industry 
standard 16-bit audio platform. 

For more information and the name of your 
nearest Creative Labs dealer, call 1-800-998-5227. 


Upgrade 

MIDI applications 
and soundtracks to 
Sampled Wuw Synthesis 
with a V^ave Blaster 
daughter board. 


Format 

16-blt stereo 

lfrhlt stereo 

lWit stereo 

Advanced Signal 

Processing 

Upgradablilty 

Yes 

Yes 

Yes 

Waw Blaster 
Upgradable? 

Yes 

Yes 


CD-ROM Compatibility 

Creative Labs/ 

Panasonic 

Sony. Mitsumi, 

Creative Labs/ 

Panasonic 

An y SCSI or 

SCSI-2 

Bundled Hardware 


Microphone 

Mlcropiwne 

Bundled Software 

Monologue (or Windows 
Creative WtaStudlo 

Creative Sound&'LE 

Creative TflMng Scheduler 
Creative Mosaic 

Software Toohrerlts 
Multimedia Encycl 

PC Animate Plus 

Monologue for Windows 
CreativE WaveS'udio 

Creative SwndtfLE 

Creative Talking Scheduler 
Creative Mosaic 

Creative VoiceAssrst 

Software Toolworks 
MulUmedi Entycl. 

PC Animate Plus 
Monologue for wirctows 
Creative Wave Studio 
Creative Soundo'LE 
Drefflrve Talkrog Scheduler 
Creative Mosas 

Creative YrwceAssist 

Suggested Retail 

} $ 199.95 

$249.95 

$279.95 

W/Advanced Signal 
Processing Upgrade 

Not applicable 

$299.95 

$329.95 


fs^nidr CREATIVE 


BLASTER 


CREATIVE LAI 


All other trademarks are the property of their respective holders. © Copyright 1993 Creative Technology Ltd. AH rights reserved. 

*SRP, Note; Sound Blaster 16 MCD works with Sony CDU31A and CD31A-003; Mitsumi CRMC-LUCUSs, -FXOOI and -FXDG1D; and Panasonic CDR-523 and -563. 
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Windows 


SPECIAL 

REPORT 


& OS/2 



The product’s target audience includes 
technical illustrators, graphic artists, and 
professional designers. Designer 4,0 sup¬ 
ports OLE. 

$695 

Micrografx, Inc., Richardson, TX: 

(214) 234-6018; fax: (214) 234-2410 

Circle 1053 on Inquiry Card. 


Draw 3.0 for Windows and Draw for OS/2 

Draw is an entry-level drawing product 
available for Windows and OS/2. The new 
Windows version includes OLE support 
plus 32 resident TrueType fonts. The OLE 
support lets you link or embed a drawing in 
a document created with a word processing 
or desktop publishing program. A True¬ 
Type convert-to-curvc feature lets you con¬ 
vert fonts to curves for editing. You can 
type in text, convert it to curves, and treat 
text characters as line art. 

$149.95 

Micrografx, Inc., Richardson, TX; 

(214) 234-6018; fax: (214) 234-2410 

Circle 1054 on Inquiry Card. 


Illustrator 4.0 

Adobe Illustrator for Windows is a pro¬ 
fessional illustration program. Release 4.0 
includes Adobe Type Manager, 40 Adobe 
Type 1 scalable fonts, the Adobe Type- 
Align type-manipulation program, color- 
separation software, and a selection of pat¬ 
terns, textures, symbols, and borders, 
Adobe says that users of Illustrator for 
Windows can exchange files with users of 
Illustrator for the Mac and Next with full 
compatibility. 

Using Illustrator, you can sketch free¬ 
hand, trace over scans, or enter object di¬ 
mensions for automatic creation. You can 
also add and select points on curves, lines, 
and objects. 

Text-handling features enable you to 
place text on a line or curve, even within tin 
object. You can position text in a defined 
block of any shape, according to Adobe, 
and link it to other text blocks or wrap it 
around any object. Illustrator supports 16- 
and 24-bit color and lets you select from 
more than 16,7 million colors on-screen. 

New features in Adobe Illustrator for 
Windows 4.0 include editing in preview 
mode, on-screen text entry and manipula- 
tion, better control over artwork with mar¬ 
quee zoom, a new graphing tool, enhanced 



color features, and context-sensitive help. 

Registered Adobe Illustrator for Win¬ 
dows customers can upgrade to version 
4.0 for $99 and receive a free copy of 
Adobe Streamline 3.0 for Windows. 

$695 

Adobe Systems , Inc., Mountain View „ 
CA; (415) 961-4400 

Circle 1056 on Inquiry Card. 


ImageWizard 

I mage Wizard 1.0 is an object-oriented im¬ 
age-editing program for Windows, It gives 
you tools for manipulating photographs. 
Photo CD images, clip art, and bit-mapped 
pictures. 

The program lets you create and layer 
multiple independent objects. Object ef¬ 
fects include trim, unirim, blend, rotate, 
size, distort, auto-ami alias, tint, vary trans¬ 
parency, recolor, flip, posterize, stamp, 
knit, and clone. Brush effects include ob¬ 
ject textures, stamp, stamp recolor, shuffle, 
smudge, blur, sharpen, gray scale, and pos- 
terize. Image Wizard supports the TWAIN 
scanner standard and OLE. It also sup¬ 
ports all the major graphics formats. 

$199 

Image Ware Software, lnc\, San 

Diego, CA: (619) 457-8600; fax: 

(619) 457-8290 

Circle 1057 on Inquiry Card. 


Picture Publisher 4.0 

Micrografx calls Picture Publisher the 
desktop darkroom for Windows. The pro¬ 
gram is geared toward sophisticated com¬ 
puter users who aren't necessarily graph¬ 
ics professionals. The new version of the 
image editor includes Object Layers, which 
allows you to edit and move objects that 
you’ve pasted in. FastBits is another new 
feature, and it lets you quickly open just the 
section of the picture you want to work 


on rather than loading the whole image 
into memory. 

The TmageBrowser feature provides 
thumbnails of images that users can open 
and save. Further enhancements include 
searches based on keywords and filenames. 

Other features of Picture Publisher in¬ 
clude masking ability, editing and re¬ 
touching tools, special effects and filters, 
and a range of output capabilities. Version 
4.0 also has some Paimer-Iike tools, such 
as crayons, oil paints, and markers. Pic¬ 
ture Publisher is OLE 1.0-aware and sup¬ 
ports the TWAIN scanner standard and 
Kodak Photo CD. It lets you import and 
export all the major file formats. 

$595 

Micrografx, Inc.. Richardson, TX; 

(214) 234-6018; fax; (214) 234-2410 

Circle 1056 on Enquiry Card. 


PhotoStyler 1.1 

PhotoStyler is a full-color image-process¬ 
ing program for Windows, It lets you scan, 
enhance, compose, retouch, and print 24- 
bit color, gray-scale, and black-and-white 
images. It supports raw-image data for¬ 



mats and the JPEG standard Tor image 
compression and expansion. This version 
also offers numerous interface and per¬ 
formance improvements, including opti¬ 
mized memory management and faster im¬ 
age handling, as well as TIFF LZW 
(Lempel-Ziv-Welch) compression and de¬ 
compression, according to Aldus. Other 
file formats supported include EPS, GIF, 
PCX, TIFF, TGA, and BMP. The open ar¬ 
chitecture of PhotoStyler lets you plug in 
import and export capabilities as you need 
them, Aldus says. To run PhotoStyler LI, 
you need a high-resolution graphics card. 

$795 

Aldus Carp., Seattle, WA; (206)622- 

5500 

Circle 1059 on Inquiry Card. 
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Is Brutus*, the King of Monitors, 
So Impressed by the 15" SCEPTRE? 


Among the finest 15-inch High Resolution Color Monitors you can get, the Microprocessor 
based Low Radiation (MPR II compliant) SCEPTRE CC-615L offers: 


1024x768 VESA 72Hz Flicker-free 
Multi-scan 30-60 KHz 

INVAR Shadow Mask Tube , FSII Flat Screen 
31 Memory Settings 

(5 Factory Preset , 26 User Adjustable) 


Anti static Screen 

Universal Power 90-260 VAC 50/60Hz Auto-sensing 

Advanced Dynamic Focusing 

Manual and Auto-Degaussing 

Front Access Push-button User Controls 


PLUS: Energy Saving Option fCC-615GJ, SCEPTRE's Two Year Limited Warranty , and many more. 



In addition, SCEPTRE's impressive full line of 
Micro-processor based monitors includes 

CE-6N, CC-6N (14-inch) and CL-617/ 

617L (17-inch). For more information, 
contact SCEPTRE or its distributors 
today. 


COfMMM/Fall'93 


‘Brutus Monitor Lizard, an endangered species, 
recently seen in the film "The Freshman" with 
Marlon Brando and Matthew Broderick 
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Fronif Access Controls 


SEE US AT SANDS BOOTH #S4440 



SCEPTRE TECHNOLOGIES, INC 714-993-9193 FAX 714-993-2997 


DISTRIBUTED BY 


V Tech Data 

W CORPORATION 


1 - 800 - 237-8931 


© 1993 Copyright SCEPTRE Technologies, Inc. All Rights Reserved. All product and brand names are trade marks or registered trademarks of their original 
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SPECIAL 


CA-Cricket Graph for Windows 

CA-Cricket Graph is a charting applica¬ 
tion package geared toward scientists, en¬ 
gineers, and business people who need to 
create graphs and charts for reports, pre¬ 
sentations, technical documents, or data 
analysis. You can import and graph data 
from files in ASCII, SYLK, DIF, WKS, 
WK1, WK2, or Windows Clipboard for¬ 


mats. You can manage up to 40 columns 
by 2700 rows of data directly in the pro¬ 
gram, rearrange data, or generate new data 
by using mathematical operators or 
trigonometric transforms. 

Cricket Graph for Windows will let you 
generate a variety of chart types, including 
scatter, line, stacked bar, pie, column, area, 
double Y axes, and polar. 


CAN THE MOST 
POWERFUL AND RELIABLE 
MATH SOFTWARE 
REALLY BE THE EASIEST TO USE? 



Engineers and scientists who use 
Macsyma consistently describe it as 
more powerful and more reliable 
than any other mathematics 
software. Reviewers agree that 
Macsyma’s on-line help system is 
the best in the field. IEEE 
Spectrum calls Macsyma "a 
national treasure” and says: 


"Users with heavy mathematics 
needs should insist on Macsyma." 

And, the most recent PC Macsyma 
runs fully three times as fast as 
earlier ones on PC Magazine's 1992 
benchmark tests. 


Call 1-800-macsyma for a free demo disk today. 

Macsyma® 

A quarter century of software development is hard to beat. 

$349* 

• For PC version in U SA and Canada. Academic and quantity discounts are available 
Macsyma ts a registered trademark of Macsyma Inc. 


Macsyma Inc. tel: 617-646-4550 1-800-macsyma 

20 Academy Street fax: 617-646-3161 1-800-622-7962 

Arlington MA 02174-6436 / USA 
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$129 

Computer Associates International , 

Inc., Islandia, NY; (516) 342-5224; 
fax: (516) 342-5329 
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Visio 2.0 

Visio is a drawing program for people who 
aren't graphics specialists. In fact, the 
package was developed specifically for 
computer users who can’t draw or don’t 
have the time to leam one of the sophisti¬ 



cated illustration programs. The package- 
lakes a drag-and-drop approach to drawing, 
using ready-made stencils of more than 
300 different shapes. These stencils in¬ 
clude How diagrams, business models, en¬ 
gineering schematics, organization charts, 
facility plans, and network layouts. To 
draw with them, you click on the shapes, 
drag them to the drawing area, and then 
drop them into place. You can then ma¬ 
nipulate or create any kind of drawing or 
diagram, according to Shapewarc. 

There are tools for drawing all the basic 
elements you’d need to create a diagram 
or simple illustration: lines, arcs, rectan¬ 
gles, and ellipses. With its “gesture-recog¬ 
nition” technology, the pencil tool knows 
from the way you move the mouse whether 
you want a straight line or a curve. 

Other features in Visio include text 
tools, the ability to automatically connect 
shapes, conversion from 2-D to 1-D, float¬ 
ing-point precision, global editing, and ro¬ 
tation of objects. 

Version 2.0 includes OLE 2.0 object 
and container support, drag-and-drop ca¬ 
pability across applications, and OLE au¬ 
tomation. Also added in 2.0 are control 
handles, an alternative toolbar, multiple 
stencil views, and pop-up menus. 

$299 

Shapeware Corp., Seattle, WA; (206) 

467-6723; fax: (206) 467-7227 
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ASCEND is the award-winning, Windows-based PIM (Personal Information Manager) based on the popular time 
management techniques of Franklin Quest Co. Franklin is the world’s leading time-management training firm. 1 
addition to ASCEND being a PIM, it's also a contact manager and group scheduler! 

ASCEND can print on either blank paper or Franklin Day Planner pages — allowing you to take with you everywhere 
your task lists, appointment schedules, contact information, address and phone listings, goals, and so on. ASCEND is 
available either with or without a Franklin Day Planner. ASCEND is also now available for Macintosh! 




Ascend, which has changed 
my life for the better.” 

Jerry Pournelle, Byle 
"Ascend is... awesome.” 

Jim Seymour, PC Week 

"Though PackRat comes dose, 
it is Ascend that will satisfy PC 
users...” 

M, Keith Thompson, 

PC Magazine 

. New Version 4.0 
with Contact Management 
OLE. DDE, Pen Windows 
Support, and much more. 

ASCEND is available at 
-.'Eggheads, Computer 
City Supercenters, and 
other fine stores. 

Quest 

2550 South Decker Like Blvd. 

Salt Lake City, ITT 841J 9 
1-800-877-1814 • (801) 975-0992 
PAX (801) 975-9995 - 
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PRESENTATION 

GRAPHICS 


CA-Cricket Presents for Windows 

With CA-Cricket Presents, you can cre¬ 
ate a presentation with display-quality 
graphics, speaker’s notes, and audience 
handouts. The Abstract Outline Processor 
is a planning tool that helps you turn your 
ideas into a presentation structure. The 
templates lei you use preselected fonts, 
colors, and background elements. Auto 
Presents lakes information from an out¬ 
line and creates a presentation for you. 
Video Presents is a utility that lets you use 
your monitor like a slide projector so that 
you can display your presentation. 

Text capabilities include a ruler-based 
editor that lets you manipulate justifica¬ 
tion, tabs, kerning and leading, and style. 
A 100,000-word spelling checker is in¬ 
cluded. Graph types include scatter, line, 
area, pie, column, bar, stacked column, 
and stacked bar charts. You can import 
TIFF, PCX, Windows me la rile, COM, 
GIFF, GMF, and EPSF formats. 

$199 

Computer Associates International 

Inchlandia, NY; (516} 342-5224 
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Charisma 2.1 

Charisma, from Micrografx, is a business 
graphics program that combines charting, 
drawing, and presentation capabilities. The 
package comes with 44 predefined chart 
types, including technical types, such as 
linear and exponential. Charisma will let 
you create additional charts and save them 
as templates. All the major graphics and 
data file formats are supported for import 
and export. 

Drawing tools include square, rectan¬ 
gle, circle, a variety of lines, Bezier curve 
editing, arrowheads, and more, as well as 
a collection of 2200 clip-art symbols. For 
presentations, more than 32 templates are 
included, along with color style sheets. 
Charisma runs on all Windows-support¬ 
ed networks. 

$495 

Micrografx, Inc ., Richardson, TX; 

(214) 234-1769; fax: (214)234-2410 
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Compel 10 

Compel combines text and graphics capa¬ 
bilities with audio, video, and animation. 
With Compel, you can create on-screen 
presentations, slides, overheads, or print¬ 
outs. You can also create interactive on¬ 
screen presentations. And the program’s 
MAPI support lets you send interactive 
multimedia presentations through Micro¬ 
soft Mail. 

Hyperlinking allows for audience in¬ 
teraction and the ability to navigate through 
a presentation in customized ways. Users 
can click on a “hot word” or bullet to in¬ 
stantly provide supporting information in 
response to questions or comments, or they 
can skip ahead if they like. 

The TwinClick control panel pops up 



when both mouse buttons are pressed; but¬ 
tons on the panel let presenters move to 
any place in the presentation. An Autobuild 
feature simplifies the creation of a series 
of slides, according to Asymetrix, and au¬ 
tomatically creates links between slides. 
Compel supports MQ-compatible mul¬ 
timedia devices under Windows. Built-in 
sound recorder and animal ion capabilities 
are also included. More than 100 MB of 
multimedia clips come with the Compel 
package. 

$295 

Asymetrix Corp.. Bellevue, WA; (206) 

462-0501; fax; (206)455-3071 
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Freelance Graphics for Windows 
Release 21 

Lotus’s Freelance Graphics for Windows 
helps you build business presentations with 
QuickSfart, an animated on-line tutorial 
that guides you step by step through the 
creation process. SmartMaster presenta¬ 
tion pages and page layouts let you fill in 
the blanks to complete a presentation. Re¬ 
lease 2.1 comes with 12 new SmartMaster 
designs, bringing the total to 65. 


REPORT 



Release 2.1 supports the new WK4 file 
format created by Lotus 1-2-3 for Win¬ 
dows release 4 in the data import viewer. 
The program integrates with Lotus Notes 
in order to create and use the presentation 
libraries in a Notes environment. Another 
addition in the latest release is the OLE 
Screen Show, which lets you specify that 
presentations embedded as OLE objects 
automatically play as screen shows when 
launched. Also included with Freelance 
Graphics are a PowerPoint 2.0 file import 
filter, an encapsulated PostScript export 
filter, and supporl for the OS/2 metafile 
for importing and exporting. 

$495 

Lotus Development Carp., Cam¬ 
bridge, MA; (617) 577-8500 
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Harvard Graphics for Windows 2.0 

Harvard Graphics for Windows offers three 
views for creating a presentation: the Slide 
Sorter, the Out liner, and the Slide Editor. 
The presentation is stored in one file to 
simplify presentation editing and organi¬ 
zation, according to Software Publishing. 
Changes in one working view are auto¬ 
matically refiected in the other views of 
the presentation. You can move between 
views by clicking on an icon or by select¬ 
ing the new view from the pull-down menu. 

With the Slide Sorter, the presentation is 
displayed in a collection of slide minia¬ 
tures, so you can make global modifica- 
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ION 


RAID 

FAULT-TOLERANT 


Module Number 


Capacity Per Module 


Drive Form Factor 


LM 560 


557 MB 


LT 33-inch 


UM 1050 


1,050 MB 


LT 3.5-inch 


RM2LOO 


2,100 MB 


LS 5.25-inch 


RM 3020 


3,020 MB 


LS 5.25-inch 


RAIDION LT and LS Series disk 
array subsystems are designed for 
use with either Novell NetWare 
3.11/4.0 or IBM OS/2. 


Other add-on Module capacities available. 


Mirror, raidion 

can be configured 
with 2 modules to 
provide mirrored 
fault tolerance up 
to 3 GB. 


RAID 5. Adding one 
module to a mirrored 
array and installing 
RA1DWARE™ 
doubles the user 
capacity by converting 
the mirrored array to 
RAID 5. Under Novell 
NetWare, RAIDION 
can be expanded to 
32 modules per sin¬ 
gle array with a 
capacity of 93GB. 
Under OS/2, the 
maximum configuration 
is 28 modules. 






RELIABLE. RAIDION can be con¬ 
figured with an on-line spare option 
that activates automatically upon a 
drive failure, ensuring continued 
fault-tolerant operation without 
human intervention. Hot-Swap and 
Hot Replacement features allow 
RAIDION to be serviced while your 
network remains in operation. 



Economical. An LT Series three 
module 2 GB array is just $7,545. 
An LS Series Raid 5 array with a ca¬ 
pacity of 6 GB lists for just $16,980. 
That's less than $3.00 per MB. it's 
no wonder Byte Magazine said: 
"RAIDION's low price alone makes it 
worth considering August, 1992. 


Award Winning. In a bench¬ 
mark comparison of disk arrays, 
Corporate Computing said: 

“ Raidion was our overall winner with 
an impressive combination of high per¬ 
formance, low cost, and unparalleled 
expandability." May, 1993 




For the name of your authorized RAIDION 
distributor and a free brochure call 
1-800-395-3748. 



MICROPOLIS 


All logos and names are the property of their respective owners. 
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REPORT 


dons to your presentation. The text-based 
Gulliner lets you organize your ideas and 
presentations, and it can help you create 
text or bullet slides. The Slide Editor gives 
you a graphical view of an individual slide 
for detailed drawing, editing, and review of 
data charts. Chart Gallery includes 88 chart 
and slide layouts. There are draw ing and 
editing tools. Graphics-style sheets pro¬ 
vide a collection of templates that specify 
the charting options, color palette, back¬ 
ground design, and type font and size. 

$395 

Software Publishing CarpSanta 

Clara, CA; {408) 986-8000 
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PowerPoint 3.0 

Microsoft's PowerPoint provides word 
processing, graphing, outlining, and draw¬ 
ing tools that enable you to produce 35mm 
slides, overheads, speaker's notes, audi¬ 
ence handouts, or electronic slide shows. 
The Slide Master lets you control the look 


and format of your presentation, A shape 
tool helps you create diagrams. A free¬ 
form tool lets you draw figures that com¬ 
bine polygon and freehand drawing. The 
slide sorter lets you view miniatures of 
your slides and also lets you copy and paste 
between presentations. 

You can create 2-D and 3-D graphs, in¬ 
cluding area, bar, line, column, pie, scatter, 
and combination charts. You can choose 
from 84 graphing styles. Data can be im¬ 
ported from Excel, Lotus 1-2-3, and ASCII 
files. Also included is MCI support for 
sound and AVI video. PowerPoint sup¬ 
ports OLE. 

$495 

Microsoft Corp .. Redmond WA; (800) 
426-9400, (206) 882-8080 
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WordPerfect Presentations 2.0 for 
Windows 

WordPerfect Presentations provides draw¬ 
ing tools and multimedia capabilities that 



let you build presentations under Win¬ 
dows. It comes with templates, dip art, 
and other functions for creating bullet, or¬ 
ganization, text, and chart slides. Features 
include a data-entry tool, an outliner for 
bulleted lists and text, a spreadsheet tool 
for charts, and a spelling checker. Charting 
ability includes line, surface, organiza¬ 
tional, area, high-low, pie, and bar charts. 
3-D effects are also possible. You can im¬ 
port Lotus 1-2-3, Excel, Quattro Pro, or 
ASCII files. You can create speaker notes 
and handouts and use the slide sorter to 
get a thumbnail view of your presenta¬ 
tions. 


LuUeuuduu i 
- i'’>* • i-Uuiucui In 
In h’uKtcci c- 

that will make your presentations soar! 

Now you cun develop tiny sales 
presentation, school report, 
or even a family scrapbook 
using the power of mu®nedm. 
With 5ST you can produce 
dynarn it presented ions 
complete with scrolling text, 
sound, narration, graphs, 
pictures, video-even 
interactive capabilities. SST 
works like a slide carousel 
and a VCR player with point 
to click and drag Or drop 
controls. Pius ii utilizes 
two revolutionary operating 
techniques that no longer require 
you to learn complicated script languages 
or deal with lime- based edfling systems. In (act, 
it's so easy to use, you'll create a mulii media 
presrnlation in less than 60 minutes GUARANTEED. 

Get into the multimedia 
Action with SST, 

For the distributor nearest you, SWWEIB & VEULit 

or to order, call (612) 531-0603 



TITO Northland Cfitlo-SuH* 401 
Minneapolis* IVIN 5542E 
fax{612)531-D&45 


MPC 


MultimedhiPC 

Come see us in the Multimedia PavHfion at Comdex. 


MjCfoJHfFT 

WWXWi 

i-OMWrHlLf 


Now Shipping.... 

NDP OS/2 2. 7 
Developer’s Pack 

$595 Includes: 

• 32-bit Globally Optimized Code 

• 32-bit Graphics and API Access 
■ IBM Toolkit and Workframe 

• Integrated Development Environment 

• 1500 pages of documentation 

• Your Choice of Compiler: 

NDPCIC++, NDP Fortran-77 
or NDP Pascal 

Call for our White Papers on OS/2, i860 
Parallel Processing on PCs, Fortran 90 and 
our port of LAPACK to the 486 and i860. 

Microway 

Research Park, Kingston, MA 02364 USA (50S) 746-7341 
U.K., 081-541-6466 USA FAX (SOB) 746-4678 
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The best sound is not in the cards. 



Perk up your 
presentations. Make 
training more effective. 
And, put some guts 
into your gaming 
pastimes. Anytime. 
Anywhere. In fact, if you 
are not a card carrying 
member of the computer set, you have to hear 
PORT-ABLE Sound Plus from DSP Solutions. 

You know, those real smart people who make 
simple sound solutions. 

PORT-ABLE Sound Plus is the first portable 
external sound peripheral to deliver 16 Bit CD 
quality music with stereo audio capabilities. 
And, since you just plug into your IBM PC or 
compatible, desktop or laptop parallel port, you 
do not need an engineering degree or even a 
screwdriver. 

When you compare 
PORT-ABLE Sound Plus to 
any other external sound 
peripherals, you will see 
why anything else is just 
noise. PORT-ABLE Sound 
Plus is based on advanced 
Digital Signal Processing 
technology, so you 
will enjoy the greatest 


compression capability with the highest quality 
sounds. Here is something else that will be music 
to your ears. PORT-ABLE Sound Plus comes 
complete with everything you need including a 
high fidelity speaker and built-in microphone. 
There is an “Audio-in" for a CD or tape player 
and a “Line-out" for external powered stereo 
speakers. Even a built-in smart parallel port pass 
through so you can keep printing. 

Whether you take your work across the hall 
or across the country, with PORT-ABLE Sound 
Plus, you have all the cards you need to play 
right in your hip pocket. The hinged design lets 
you flip up the unit if you are short on desk space 
or lap space. And, the power will always be with 
you whether you use rechargeable or non- 
rechargeable AA batteries. PORT-ABLE Sound 
Plus also comes equipped with an AC/DC power 
converter. 

As a bonus, you will get 
all the software you need to 
communicate. Like Lotus 
Sound™ an OLE server for 
Windows 3.1. WinReader for 
Windows 3.1, a handy text- 
to-speech utility. DSP Solution’s 
DOSTalk and DOSReader 
text-to-speech applications. 
Show & Tell For Kids'" for 


Windows - an easy to use MultiMedia Authoring 
program. It is also Sound Blaster and AdLib 
compatible. 

Why compromise on quality, portability, 
compatibility or affordability? When all the cards 
are on the table, PORT-ABLE Sound Plus from 
DSP Solutions is your ace in the hole. Suggested 
retail is only $239.00 USD. 



To order or obtain more information about 
PORT-ABLE Sound Plus, write or call DSP 
Solutions, or, contact your local dealer. 
European Office: Les Algorithmes/ABS B.P. 29 
2000 Route des Lucioles 
06901 Sophia-Antipolis Cedex 
France 





PORT* ABLE Sound Plus is a trademark ot DSP Solutions, Inc. All other product 
names are trademarks or registered trademarks ot their respective owners. 
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The multimedia support lets you attach 
WAV files. WordPerfect Presentations 
comes with 100 MIDI files. 

$495 

WordPerfect Carp., Orem, UT; (801) 
225-5000, (800) 321-4566 

Circle 1168 on Inquiry Card. 


DEVELOPMENT TOOLS 


CA-dbFast 2.0 

CA-dbFast is a stand-alone dBase-com¬ 
patible application development system 
for Windows. The Visual Designer allows 
you to take advantage of object-oriented 
design and other Windows features. You 
can run dBase III Plus applications con¬ 
currently with your new CA-dBFast ap¬ 
plications, according to Computer Asso¬ 
ciates. 

CA-dBFast includes extensions to dBase 
that allow applications to use Windows 
resources, fonts, pull-down menus, bit 
maps, sizable Windows, and more. CA- 
dBFast also has multiuser capabilities, so 
you can share data on your network. 

An interactive debugger supports 
source-level single-stepping and break¬ 
points. Extensible code templates let you 
standardize your programming efforts. 
And an object relationship manager main¬ 
tains the relationships between project 
components. 

$550 

Computer Associates, Inc., Islandia, 

NY; (516) 342-5224; fax: (516) 342- 

5329 
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CA-Realizer 2.0 for Windows and OS/2 

CA-Realizer 2.0 lets you create multiplat¬ 
form applications for Windows and OS/2, 
and you can port applications to Windows 
NT. The BASIC language in this package 
lets you create families within families 
with dynamic record-like collections of 
variables that can be expanded at run time 
with new elements at any level. Computer 
Associates says. You can create and ma¬ 
nipulate multidimensional arrays with up 
to 30 dimensions and expand them dy¬ 
namically in any dimension. CA-Realizer’s 
debugger lets you place breakpoints at pro¬ 
cedures, functions, and program lines. You 


can also display the contents of an array in 
the variable list box. 

The new release of CA-Realizer for 
Windows and OS/2 lets you launch Form- 
Dev directly from the CA-Realizer Run 
menu. You can also create complete proj¬ 
ects and edit multiple forms at the same 
time and cut and paste one or more ob¬ 
jects between forms. You can align ob¬ 
jects to adjustable grids with auto snap¬ 
ping and alignment, and you can resize 
and move objects as they appear. You can 
also generate CA-Realizer BASIC code 
from FormDev, edit it, and then reimport 
the file with its changes intact. And you 
can generate database query and entry 
forms automatically from any Xbase file. 
Computer Associates reports. 

The package provides a range of chart 
types. The program's forms capability in¬ 



cludes support for PCX and metafiles 
along with Windows bit maps. OLE ob¬ 
jects are also supported. You can import 
and export Xbase database files. 

$247 

Computer Associates International, 

Inc., Islandia, NY; (516) 342-5224; 

fax: (516) 342-5329 
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Borland C++ for Windows and OS/2 

Borland C++ 3.1 is designed as a com¬ 
plete development system for profession¬ 
al programmers. Borland C++ & Appli¬ 
cation Frameworks 3.1 incorporates all of 
Borland C++ 3.1, including the Object 
Windows and Turbo Vision application 
frameworks, the run-time library source 
code, and the Windows API reference 
manual. Other features include an opti¬ 
mizing Windows-hosted development en¬ 
vironment, new global optimizations for 
C++ and 386 code generations, a new util¬ 
ity called winSpector for determining the 
causes of UAEs, and integrated resource 
compilation. 



Like Borland C++ 3.1, Borland C++ for 
OS/2 has a GUI-based integrated devel¬ 
opment environment, global optimization, 
support for C++ 3.0, object-oriented de¬ 
bugging, precompiled headers, the abili¬ 
ty to transfer to user-defined programs and 
tools, and smart project management. In 
addition, it lets you create OS/2 executable 
files, libraries, and DLLs, as well as text¬ 
mode programs and Presentation Manag¬ 
er applications. 

Borland C++ 3.1, $495; Borland 
C++ & Application Frameworks 3.1, 
$749; Borland C++ for OS/2, $495 
Borland International, Inc., Scotts 
Valley . CA; (408) 438-8400 
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Turbo Tools for Windows 

Turbo C++ for Windows 3.1 is designed 
for entry-level C and C++ users. It includes 
the tools you need for creating Windows 
applications but doesn’t include the pro¬ 
fessional tool set, the optimizing compiler, 
or the library source code. 

Turbo Pascal for Windows 1.5 lets users 
take advantage of the features in Windows 
3.1, such as OLE, common dialog boxes, 
drag-and-drop, and TrueType fonts. New 
features in Turbo Pascal for Windows 1.5 
include a Resource Workshop, which is a 
graphical design tool; Speedbar; and Tur¬ 
bo Debugger for Windows 3.1 with Su¬ 
per VGA support. 

$149.95 

Borland International , Inc., Scotts 

Valley , CA; (408) 438-8400 
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ObjectVision 2.0 for OS/2 

ObjectVision 2.0 for OS/2 allows pro¬ 
grammers and nonprogrammers to create 
business applications for Windows and 
OS/2 2.0. ObjectVision includes provisions 
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STATISTICA/w (for Windows) Complete Statistical Sys¬ 
tem with thousands of on-screen customizable, presentation-quality 
graphs fully integrated with all procedures ■ Complete Windows 3-1 
support, DDE, OLE, TT-fonts, multiple toolbars, right mouse button 
support ■ Unlimited numbers of data-, results-, and graph-windows 
■ Inter-window integration: data, results, and graphs can be treated 
as objects and converted into one another in a number of ways ■ 
The largest selection of statistics and graphs in a single system; 
comprehensive implementations of: Exploratory techniques; multi¬ 
way tables with banners (presentation-quality reports); nonpara- 
metrics; distribution fitting; multiple regression; general nonlinear 
estimation; stepwise logit/probit; general ANCOVA/MANCOVA; step¬ 
wise discriminant analysis; log-linear analysis; factor analysis; clus¬ 
ter analysis; multidimensional scaling; canonical correlation; item 
analysis/reliability; survival analysis; time series modeling; forecast¬ 
ing; lags analysis; quality control; process analysis; experimental de¬ 
sign (with Taguchi); and much more ■ Manuals with comprehen¬ 
sive introductions to each procedure and examples ■ Hypertext- 
based Stats Advisor expert system ■ Extensive data management fa¬ 
cilities (spreadsheet with long formulas, block operations, ad¬ 
vanced Clipboard support, DDE hot links, relational merge, data 
verification, powerful programming language) ■ Batch command 
language and macros also supported, “turn key system" options ■ 
All output displayed in ScrolLsheets™ (dynamic, customizable, pres¬ 
entation-quality tables with toolbars, pop-up windows, and instant 
2D, 3D and multiple graphs) ■ Extremely large analysis designs 
(e.g., correlation matrices up to 32,000x32,000, unlimited ANOVA 
designs) ■ Megafile Manager with up to 32,000 variables (8 Mb) 
per record ■ Unlimited size of files; extended ("quadruple") preci¬ 
sion; unmatched speed ■ Exchanges data and graphs with other ap¬ 
plications via DDE or an extensive selection of file import/export fa¬ 
cilities ■ Hundreds of types of graphs, including categorized multi¬ 
ple 2D and 3D graphs, matrix plots, icons, and unique multivariate 
(e.g., 4D) graphs ■ Facilities to custom design new graphs and add 
them permanently to menu ■ On-screen graph customization with 
advanced drawing tools, interactive stretching and resizing of com¬ 
plex objects, interactive embedding of graphs and artwork, special 
effects, icons, maps, multi-graphics management, page layout con¬ 
trol for slides and printouts; unmatched speed of graph redraw ■ 
Interactive rotation, perspective and cross-sections of all 3D and 4D 
graphs ■ Extensive selection of tools for graphical exploration of 
data: fitting, smoothing, overlaying, spectral planes, projections, lay¬ 
ered compressions, marked subsets ■ Price $995. 

Quick STATISTICA/W ,w (for Windows) A comprehen¬ 
sive selection of basic statistics and the full graphics capabilities of 
STATISTICAL ■ Price $495. 

STATISTICA/DOS™ (for DOS) A STATISTlCAL-compat- 
ible data analysis system ■ Price $795. 

Quick STATISTICA/DOS ,w (for DOS) A subset of STA- 
TISTICA/dos statistics and graphics ■ Price $295. 

Domestic sh/h $10 per product; 14-day money back guarantee. 
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StatSoft 


2325 E. 13th St. • Tulsa, OK 74104 • (918) 583-4149 
Fax: (918) 583-4376 


STATISTIC A/Mac (for Macintosh) A STATISTICAL-compatible, 
comprehensive data analysis and graphics system designed for the Macintosh ■ 
Large selection of statistical methods fully integrated with presentation-quality 
graphics (ind. KDA, multiplots, a wide selection of interactively rotatable 3D 
graphs; MacDraw-style tools) ■ Unlimited size of files ■ Full support for System 
7, ind. “Publish and Subscribe" ■ Price $695. 

Quick STATISTICA/Mac (for Macintosh) A subset of STATIS- 
TICA/Mac: a comprehensive selection of basic statistics and the fall graphics ca¬ 
pabilities of STATISTTGVMac ■ Price $395. 



Overseas Offices: StatSoft of Europe (Hamburg, FRG), ph: 

UK (London, UK), ph: 0462/482 
i. Australia), 

D (Ontario), 

land: MAB Julsing, 071-230410; France: Version US (1) 40590913; Sweden: AkademiData 018-240035; Hungary: Dagent Kft 186-5782: Belgium: TEXMA 10 61 16 28; South Africa: Osiris 12 663-4500; 


040/ 

4200347, fax: 040/4911310; StatSoft UK (London, UK), ph: 0462/482822, 
fax: 0462'482855; StatSoft Pacific (Melbourne. Australia), ph: (03) 663 
6580, fax: (03) 663 6117; StatSoft Canada-CCO (Ontario), ph: 416-849-0737, fax: 416-849-0918. Available From: CORPORATE SOFTWARE and other Authorized Representatives Worldwide: Hol- 

......... - ** ufe (i) A -A * ‘ - * —-'--MAT-- --- "|AA|f-— — —- - 

-760( 


Japan (Macintosh): Three's Company, Inc., 03-3770-7600; Japan (DOS and Windows): Design Technologies. Inc , 03-3667-1110. 

Stetson. STATISTIC A/W, Qteck STATISTIC A/W. STATISTIC A/Mac. Quick STATISTICA/Vtec, STATISTICA/DOS, Quick STATlSTlCAOOS and Scratlsheet am trademaKs at StatSoft he 
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for three aspects of application creation: 
application interface, business rules or ap¬ 
plication logic, and connection to data¬ 
bases and other applications. Features 
designed to take advantage of OS/2 2.0 
include full 32-bit implementation, mul¬ 
tithreading, integrated support of the OS/2 
Database Manager through IBM’s optional 
extended services capability, and an inter¬ 
face to the REXX programming language. 

$249.95 

Borland International, Inc., Scotts 

Valley, CA; (408) 438-8400 

Circle 1173 on Inquiry Card. 


Borland Pascal with Objects 7.0 

This package is designed for professional 
DOS and Windows programmers, and it 
enables them to create applications for 
three platforms: DOS, DOS Protected 
Mode Interface, and Windows. Borland 
Pascal with Objects 7.0 features technol¬ 
ogy that lets programmers share code li¬ 
braries between DOS and Windows. The 


development language also features DPMI 
Application Creation, DOS DLLs, DOS 
and Windows Object Browsers, and six 
new compiler optimizations, including 386 
32-bit math operations. 

$495 

Borland International, Inc., Scotts 

Valley, CA ; (408) 438-8400 
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FORTRAN PowerStation 10 

Microsoft’s FORTRAN PowerStation 1.0 
is an implementation of FORTRAN that 
lets developers create 32-bit protected- 
mode DOS applications. The product 
comes with Visual Workbench, a Win¬ 
dows integrated development environment 
that lets developers move seamlessly be¬ 
tween the compiler, editor, and debugger. 

In addition to creating 32-bit protected- 
mode executable files and libraries, FOR¬ 
TRAN PowerStation provides support for 
32-bit graphics in VGA, Super VGA, and 
VESA formats. The compiler is a 32-bit 


executable file, so it handles programs up 
to 4 GB. FORTRAN PowerStation comes 
with a set of global optimizations, includ¬ 
ing optimizations for expressions, sorts, 
peepholes, and dead-loop removal. 

FORTRAN PowerStation is compati¬ 
ble with ANSI FORTRAN 77 and includes 
VAX and IBM extensions. The package 
also comes with a 387 emulator. Microsoft 
recently announced a version of the FOR¬ 
TRAN compiler for NT that will let de¬ 
velopers create 32-bit applications for NT 
and DOS. 

$495 

Microsoft Corp., Redmond, WA; 

(206) 882-8080; fax: (206) 936-7329 
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HOOPS 

With HOOPS you can build interactive 
graphics applications that combine im¬ 
agery with instantaneous response. 

HOOPS provides a single interface to 
all major platforms. It’s a 3-D graphics 



AccSys 

dBASE 


AccSys' 

for 

Paradox 


■ Support Memo, MDX ■ Twice the Speed & 
and NDX Index Files Half the Size of Engine 

■ Windows (DLL) and ■ QuickBasic.VisualBasic 
VisualBasic Support & Windows(DLL)Support 

■ Chosen by Microsoft* for Access 

Both libraries are multi-platformed, have C source 
available, and offer full network support. 

TECH INFO VIA FAX: 708/924-3030 DOC. NO. 889822 

Copio International Ltd. 

Wheaton. Illinois 60187 708/682-8898 



lidding images to your Windows appli¬ 
cations? Avoid storage problems with 
fractal image compression, the technology 
that inspired PC Magazine to declare 
"The advantages of fractal compression 
are unmatched." 

This technology is now 
available to Windows 3.x 
developers in POEM 
ColorBox III, which pro¬ 
vides Dlls for: 


• Ultra-high compression; 

• Resolution independent 
images; 

• Background compres¬ 
sion; and 

• FTC-III coprocessor support 

* For database, multimedia, archiving or 
other applications, ColorBox III is compre¬ 
hensive, easy-to-use and at $995, sup- 
risingly affordable. 

Call today for more information. Learn 
why ColorBox III can solve your image 
storage problems. 


Iterated Systems, Inc. 

5550-A Peachtree Plcwy.,Suite 650 
Norcross, GA 30092 

Tel: 1-800-4FRACTL • Fax: (404)840-0806 


186 BYTE NOVEMBER 1993 


Circle 151 on Inquiry Card (RESELLERS: 152). 


















If It Were A 
Baseball Player, It 
Would Hit Home Runs, 
Toss No-Hitters, 
Steal Bases, And Sign 
For Under $200. 


Okay, it hasn't happened in baseball. But in the computer world, 
there's a major league player in the communications game that can 
pretty much do it all. Introducing CommWorks™ for Windows™ by 
Traveling Software. The first com¬ 
plete communications package that 
gives you more flexibility than ever to 
do business away from the office. For 

starters, there's LapLink’V, 

the number one selling file transfer 
program. You can make unattended, 
regularly scheduled file transfers at 
anytime, from any place. And for local 
file transfers, use the included serial 


- 


Mi FttaTramto-iuiiiJuk V 

► Swd 4 Receive FAX 

► Access to (Mine Strata 

► Remote File & Pruitw Sharing 

► Incomwtg Fife Notification 


I'nmi the Maim ofLapUnk 

COMMfc 


for WINDOWS 

Tools for Use Price of ONE 


from your PC quickly, easily and privately. CommWorks also 

features Remote Access, which brings remote 

files and printers directly to your PC wherever you are. And with 
the online program, you can tap into 
MCI Mail?CompuServe? or other 

Online Services 

at the click of a button. What’s more, 
the CommWorks Control Center 
puts all these communications tools 
at your fingertips. See your local 
dealer or call Traveling Software 
direct for $50 off the introductory 
SRP of $199.95. And get the 


urn 


cable. CommWorks also 

r/A 

allows you to send 




one who can do it 


all. Without the 


Introductory Offer 
Call for $50 off 
(800) 472-4735 


^overblown 
iftfo so la ry. 


putchased direct from Traveling Softwore. SRP $229.95 Introductory SRP good through B 

and lapLink rs a registered trademark of Traveling Software. Other products are tr^ 


ire Inc. 18702 North Creek 
or registered trademarks of their respective companies. 
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API that is source code-compatible with 
workstations and PCs. The scalable de¬ 
vice interface adjusts for your hardware’s 
specific functionality. 

HOOPS incorporates a graphics data¬ 
base that has built-in links to connect 
graphical and nongraphical data. It also 
has an intelligent rendering engine that 
can generate pictures on a variety of dis¬ 
play and hard-copy devices. An integrated 
input event manager captures and process¬ 
es input events generated by a mouse, key¬ 
board, or other device. Graphics tools and 
techniques let you perform Gouraud and 
Phong shading of complex solid objects 
and apply material properties including 
transparency and reflectivity. 

HOOPS is compatible with X Window 
System and PEX. Data can be stored or 
exchanged with other applications by using 
the HOOPS Metafile Format. 

$5000 for a single-developer license 

Ithaca Software. Alameda, CA; (510) 

523-5900: fax: (510) 523-2880 
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Informix-HyperScript Tools 

Informix-HyperScript Tools is a multi- 
platform visual programming environment 
that lets you create graphical applications 
for Windows, Unix, and Macintosh. Hy- 
perScript Tools also includes an extend¬ 
ed version of Informix’s HyperScript lan¬ 
guage, along with additional modules. 

HyperScript Tools provides high-level 
programming aides, including screen and 
menu painters, a spreadsheet, SQL sup¬ 
port, and a graphical debugger. Hyper¬ 



Script Tools also has analysis and presen¬ 
tation capabilities, visual programming 
tools, a project manager, a debugger, and 
a scripting language. 

$2495; $400 for run-time versions 
Informix Software, Inc., Menlo Park 
CA: (415) 926-6300 

Circle 1177 on Inquiry Card. 


Mirrors 

Micrografx Mirrors, a toolkit for porting 
Windows applications to OS/2, is a 32-bit 
DLL that emulates Windows under OS/2. 
When an application running under OS/2 
calls a Windows function. Mirrors inter¬ 
cepts the call and implements it using func¬ 
tions within the OS/2 system DLL. Mirrors 
transforms the data that is returned by OS/2 
and passes it back in a form Windows ap¬ 
plications understand. 

Some of the key functions of Mirrors 
are support for 16-bit applications; auto¬ 
mated conversion of bit maps, icons, and 
help files; debug and nondebug versions of 
the Mirrors DLL; DOS3CALL interrupt 
support; and DOS and OS/2 host-inde¬ 
pendent file I/O libraries. 

$495 

Micrografx, Inc., Richardson, TX; 

(214) 234-6018: fax: (214) 234-2410 
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Toolbook Multimedia Resource Kit 

Asymetrix says its Toolbook Multimedia 
Resource Kit simplifies the creation of 
multimedia applications. If you are build¬ 
ing an application with motion video, you 



can paste the prebuilt VCR-like control 
panel into your application to provide play, 
pause, stop, fast forward, and rewind func¬ 
tions—without doing any programming. 
The Resource Kit supports DLLs and lets 
you link to and control any multimedia 
hardware and software that has a Windows 
DLL library. 

An OpenScript function supports all the 
Microsoft high-level application pro¬ 
gramming interfaces and timer services. 
There’s also a library of more than 85 pre¬ 
scripted multimedia objects, called wid¬ 
gets. And there’s a facility that lets you 
play MacroMind Director or Autodesk 
Animator animation and palettized images 
in child and pop-up Windows. The kit in¬ 
cludes graphics filters for importing DRW, 
EPS, TIFF, BMP, and DIB files. It also 


REPORT 


supports 256-color bit maps. 

To run the Resource Kit you need Tool¬ 
Book for Windows, Microsoft Multime¬ 
dia Windows, and 2 MB of RAM. 

$300 

Asymetrix, Bellevue WA; (206) 637- 
1500: fax: (206) 454-0672 
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Visual Basic 3.0 

The Microsoft Access 1.1 database engine 
is integrated into Visual Basic 3.0, pro¬ 
viding venues to Access, FoxPro, dBase, 
Paradox, and other client/server databases 
available through ODBC (Open Database 
Connectivity). The engine also has a query 
capability that parses SQL, the ability to 
perform distributed joins, updatable 
queries, query optimization, and interna¬ 
tional collating orders. 

The Programmatic Layer of Visual Ba¬ 
sic 3.0 is a suite of objects that drives the 
database engine and lets you define a query, 
field, index, or table and gives you access 
to data stored in a table, as well as the abil¬ 
ity to execute a query, manipulate the re¬ 
sults, and update the database. The Visual 
Layer of Visual Basic 3.0 offers data-aware 
controls that you can link to a query. 

For designing reports. Visual Basic 3.0 
Professional Edition includes Crystal Re¬ 
ports 2.0, which uses a custom control to 
simplify embedding reports in applica¬ 
tions. 

Visual Basic 3.0 has tools that help you 
create and manipulate data as well as dis¬ 
tribute applications. New controls help 
you create hierarchical list boxes, to issue 
queries and navigate through the results, 
and more. 

Unlike the Professional Edition, the 
Standard Edition lacks full ODBC sup¬ 
port, a few drivers, the programmatic ac¬ 
cess layer. Crystal Reports, some data- 
aware controls, and the on-line Windows 
3.1 API reference and the Custom Con¬ 
trol Development Kit. 

$199, Standard Edition; $395, Pro¬ 
fessional Edition 
Microsoft Corp., Redmond, WA: 

(206) 882-8080: fax: (206) 936-7329 
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Visual C++ 32-bit Edition 

This Windows NT-hosted and integrated 
32-bit development environment for C and 
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The New 

Generation 

Monitors 

ViewSonic’s New Generation is everything high 
performance monitors should be... and more. 

The ViewSonic 15,17,20 and 21 produce 
remarkably crisp, sharp screen images with 
enhanced vibrant colors. Some advanced 
innovations include economically designed 
drop-down digital control panels, special 
screen coatings, the ViewMatch™ color control 
system, and resolutions up to 1600 x 1280 
non-interlaced. 

The biggest surprise of all is the price-much 
less than you’d expect to pay for such 
astounding quality 

Call ViewSonic at 800 - 888-8583 for 
information on our award-winning monitors. 

Welcome to the New Generation. 


FEATURE SUMMARY 


ViewSonic 

15 

ViewSonic 

17 

ViEwSunic 

20 

VkwSotic 

21 

Screen Size 

15" 

l/' 1 

20” 

2F 

Dot Pitch (mm) 

0.28 

0.27 

0.28 

0,25 

Horizontal 
Frequency (KHz) 

30-64 

30-82 

30-82 

30-82 

1600x1280 

Non-Interlaced 


■ 

■ 

■ 

Maximum Refresh 
Rate (Hz) at 

1280 x 1024 Nl 

60 

76 

76 

76 

Flat Square Screen 

■ 

■ 


■ 

ViewMatch 1 * Color 
Control 

■ * 

■ 

■ 

■ 

Low Radiation 
IMI’KII) 

■ 

■ 

■ 

■ 

Suggested list 

$549 

$1,299 

$2,099 

$2399 


ViewSonic® 

20480 Business Pkwy Walnut, C A 91789 
Tel. (909) 869 -7976 Fax (909) 869-7958 

ViewSonic 21 screen image by SE^TIKL TECHNOLOGY INC, Boulder, DO. Created with 
AC1S" Geometric Modeler und rendered wth Visualization Husk. 

*Cotar temperature seJecrjtfOO'K or 655Q*K only. 

Ml prtxtacts and brand names are registered trademarks of their respective companies. 
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ViewSonic 
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E-mail 
That 
Works...! 




t ^ - 4 e-mail 

gjeiectronic conferencing 
remote 
access 


the same 


Conferencing 


Use FirstClass _ _ 

Remote Access 

mail, 

workgroup communication, and even 
as a public access tech support 
solution. All simultaneously from 


same non-dedicated server! 



(Windowx screens srfawn MactrHdsh 
atcrdeni sitmlar. ASCII interface ttisd 
d\ftUabl»>) 


w 

C/5 

<C 


u 


Built-in support for both Macintosh ' and 
Windows machines on the same network (or 
via modem) without costly file servers 
Handles up to 250 users simultaneously per 
server, 20 of which may be via modem 
Simple network or modem connectivity to 
other FirstClass servers or other mail systems 
Remote or local administration with the same 
client all others use 


Messages with multiple fonts, styles, 
‘ lie a 


colors & unlimited file attachments 
Simultaneous multiple file transfers 
Background searching 
Gateways to other mail systems or 
the Internet with full Usenet 
newsgroup sending & receiving 
Fax gateway for individual or 
broadcast faxing and more! 





FREE DEMO PACKAGE 
AVAILABLE UPON REQUEST 


Soft Arc Inc. 


Global-Area Communications 


80S MckMaid Read. Unt 102. Scartoorougk Ontario. CANADA 
MIV 2T9 F mx . (416) 754-1856 Itwmet 
FmCha;(416} 609-2250 




Phone: (416) 299-4723 




C++ developers will be the first PC-based 
development system with all software and 
documentation distributed on CD-ROM, 
according to Microsoft. The on-line doc¬ 
umentation contains more than 8000 pages 
of information, including references to the 
Win32 SDK, C, and C++. 

Visual C++ 32-bit Edition comes with 
Foundation Class Library 2.0. According 
to Microsoft, this library offers the build¬ 
ing blocks that encapsulate thousands of 
lines of reusable, robust, and optimized 
C++ code for Windows-based applica¬ 
tions. 

AppWizard lets you create a skeleton 
application that supports these building 
blocks, and ClassWizard lets you connect 
user-interface elements and application 
code. 

AppStudio lets you create, edit, and 
browse application resources. And Visual 
Workbench gives you an integrated edi¬ 
tor, debugger, browser, and profiler. Also 
included is Spy++, an analysis tool that 
gives you information on threads, process¬ 
es, and windows in Win32-based applica¬ 
tions. 

To run Visual C++ 32-bit Edition you 
need at least 16 MB of RAM. 80 MB of 
hard disk space for a full installation, a 
VGA or higher display, and a CD-ROM 
drive supported by NT. 

$599 

Microsoft Corp., Redmond WA; (206) 

882-8080; fox: (206) 936-7329 
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Watcom C/C++ 32 

This is a professional, multiplatform. 32-bit 
optimizing C and C++ development sys¬ 
tem for extended DOS. Novell NLM, OS/2 
2.0, Windows NT, and Win32s. The de¬ 
velopment package implements instruc¬ 
tion scheduling to deliver better perfor¬ 
mance on 486 and Pentium processors, 
according to Watcom. 

The compiler can create a single, high- 
performance executable file that runs on 
386,486, and Pentium processors. It sup¬ 
ports a range of 32-bit Intel 80x86 host 
and target platforms. The package comes 
with a debugger, C and C++ compilers, a 
profiler, a royalty-free DOS extender with 
32 MB of VMM support, licensed com¬ 
ponents of the Microsoft Windows 3.1 
SDK, OS/2 2.1 Toolkit, and NetWare 4.0 
SDK, and more. 

To run C/C++ 32 you need DOS 3.3 or 


higher, OS/2 2.0, or Windows NT and 3 
MB of available RAM. 

$599 

Watcom, Waterloo, Ontario, Canada; 
(519) 886-3700; fax; (519) 747-4971 
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Watcom FORTRAN 77* 

FORTRAN 77 K is a multiplatform 32-bit 
optimizing FORTRAN development sys¬ 
tem for extended DOS, Novell NLM, OS/2 
2.0, Windows NT, 32-bit Windows 3.0, 
and AutoCAD ADS. To port code from 
other platforms. FORTRAN IT 2 has VAX, 
FORTRAN 90, Microsoft, and IBM VS 
language extensions. 

The product supports the full FOR¬ 
TRAN 77 ANSI standard, and it is com¬ 
patible with IBM’s SAA FORTRAN lan¬ 
guage definition. It includes a compiler, a 
linker, a debugger, a profiler, a royalty- 
free DOS extender with 32 MB of VMM 
support, and licensed components of the 
Microsoft 3.1 SDK, OS/2 2.1 Toolkit, and 
NetWare 4.0 SDK. 

To run FORTRAN IT 2 you need DOS 
3.3 or higher, OS/2 2.0 or higher, or Win¬ 
dows NT and at least 3 MB of available 
RAM. 

$599 

Watcom. Waterloo, Ontario, Canada; 

(519) 886-3700; fax: (519) 747-4971 
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Watcom SQL for Windows 

Watcom SQL for Windows is a client/serv¬ 
er DBMS that includes a stand-alone sin¬ 
gle-user SQL database server. It lets you 



develop and deploy single-user applica¬ 
tions and develop applications for use with 
the Watcom SQL Network Server Edition. 

Watcom SQL supports the Microsoft 
Open Database Connectivity; this enables 
you to use a range of front-end tools and 
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Bring Your Music to life. 

Use your mouse to click 
musical notes and 
symbols onto a staff 
sheet. If you've got a 
Miracle 1 " or MIDI key¬ 
board, MusicTime will 
record and transcribe 
your live performance into music notation in real 
time—right before your eyes! 

Easy to Play Back, Edit and Print. 

Play back instantly through your sound card or MIDI 
gear. Editing is easy with MusicTime’s cut, copy and 
paste commands. Automatically transpose notes into 
any key. Add guitar chords. Write beautiful lyrics. 
Print out publishing-quality sheet music. 


Miracle Keyboard, Sound 
Blaster Prof Media Vision 
Pro Audio Spectrum* and 
Thunder Board',* AdLib 
Gold'* and most popular PC sound cards. 

For your copy of MusicTime, call Passport or visit 
your nearest computer or 
music store. If you're tired of 
just playing games with your 
sound card, get MusicTime and 
turn your beeps and blasts into 
be-bop and hip-hop. 


PASSPORT. 


MkRoson* 

WINDOWS 

COMFttTTBU 


Create Songs on 
Your Sound Card with 
MusicTime. 

Whatever your musical 
ability, MusicTime will 
inspire you to create your 
own breathy love songs, 
foot-tapping jazz or 
head-slammin’ rock 'n' 
roll. With MusicTime 
and either a sound card 
or a MIDI instrument, 
you can compose, edit, 
play back and print sheet 
music on your PC. 


MusicTime couldn't be 
easier to use. 

Windows, Mac and 
MIDI Compatible. 

MusicTime is available 
for PC’s with Windows* 
or the Macintosh? and is 
compatible With The 




Passport Designs. Inc. • 100 Stone Pine Rd • Half Moon Bay, CA 94019 USA • Phone: (415) 726-0280 • Fax: (415) 726-2254 
Passport MusicTime is a trademark ol Passport Designs, Inc. All other products and brands are trademarks or registered trademarks of their respective holders. 
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applications. The database also includes 
ANSI and IBM SAA standard embedded 
SQL support for C/C++ application de¬ 
velopment with Watcom, Microsoft, and 
Borland compilers. 

The package comes with both 16- and 
32-bit versions of the database server, in¬ 
teractive SQL, embedded SQL/C pre¬ 
processor, and SQL libraries. 

$395 

Watcom, Waterloo, Ontario , Canada; 

(519) 886-3700; fax: (519) 747-4971 
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Watcom VX.REXX 

Watcom calls VX.REXX a visual solution 
builder for OS/2. It’s a development en¬ 
vironment for creating applications that 
make use of OS/2 2.0 and the Presenta¬ 
tion Manager interface. It combines a proj¬ 
ect management facility, a visual designer, 
and an interactive source-level debugger. 

With the visual designer you can cre¬ 
ate Presentation Manager interface objects, 
customize their properties, and attach 
REXX procedures to the objects. You can 
build and debug your application without 
leaving the development environment. 
Then you can package your application as 
an EXE file or PM macro for royalty-free 
distribution. 

$299 

Watcom, Waterloo, Ontario, Canada; 

(519) 886-3700; fax: (519) 747-4971 
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DESKTOP PUBLISHING 


FrameMaker 4 

FrameMaker is aimed primarily at pro¬ 
fessionals who need to produce long, com¬ 
plex documents—books, manuals, busi¬ 
ness plans, and financial reports with 
numbered sections, sophisticated page 
layouts, tables, cross-references, footnotes, 
indexes, and lengthy tables of contents. 
As you might guess from the name, the 
program takes a frame-centric approach 
to laying out pages. The latest version for 
Windows includes more than 100 new 
features that make it more accessible and 
easier to use for creating demanding doc¬ 
uments, according to Frame Technology. 
Leading the list of enhancements is a new 


user interface and features such as the 
ability to compare documents, better 
graphics handling, a thesaurus, functions 
for preparing color separations, and com¬ 
plete rotation of text and graphics. Sys¬ 
tem administrators can customize the 
menus. 

As in earlier editions. Version 4 lets you 
create conditional text and create formats 
for complex mathematical equations. Also 
included is a utility that lets you distrib¬ 
ute documents across a network or on CD- 
ROM. 

FrameMaker 4 is also available for Sun 
and Hewlett-Packard Unix workstations 
and for the Macintosh. FrameMaker 4 
shares Files transparently across these plat¬ 
forms with no file conversion. 

$795 

Frame Technology Corp., San Jose, 

CA; (408) 433-3311; fax: (408) 433- 

1928 
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PageMaker 5.0 

The latest version of PageMaker features 
advances in precision and control of text, 
integration with other software, and a 
wider range of printed communications 
that it can produce. With version 5.0, func¬ 
tions are identical under the Windows and 
Macintosh operating systems. 

PageMaker 5.0 is able to rotate and 
skew text and graphics in 0.01-degree in¬ 
crements, along with horizontal and verti¬ 
cal reflection of objects. You can also edit 
the rotated text and crop rotated graphics 
directly in page layout view. Version 5.0 
produces process-color separations of com¬ 
plete pages including text and graphics, 
as well as imported CMYK TIFF, DCS, 
and EPS images. Pantone color is also sup¬ 
ported. 

PageMaker now comes with Aldus Ad¬ 
ditions technology, which lets you tailor 
your desktop publishing operations to spe¬ 
cific needs. More than 20 Aldus Additions 
come with 5.0, including Expert Kerning. 

$895 

Aldus Corp., Seattle, WA; (206) 622- 

5500 
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PagePtus 2.0 for Windows 

PagePlus 2.0 offers full-color publishing 
capabilities, text frames, styles and tem¬ 


plates, and more. It allows automatic flow¬ 
ing of text, kerning, importing of pictures, 
and irregular text wrapping. It also offers 
drawing tools, rulers and guides, multiple 
levels of zooming, a table editor, and pro¬ 
vision for color separations. 

Three Publishing Packs are available as 
add-ons, including Type Plus 2.0 for text ef¬ 
fects, ArtPack, a collection of over 500 
color images, and FontPack, with over 100 
TrueType typefaces. 

$59.95 

Serif, Inc., Nashua, NH; (603) 889- 

8650; fax: (603) 889-1127 
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Microsoft Publisher 2.0 

Version 2.0 of Microsoft Publisher in¬ 
cludes Cue Cards, enhanced PageWiz- 
ards. Quick Demos, a Layout Checker, 
and Print Troubleshooter. There are also 
35 document templates and a text-effects 
feature called Word Art that can be used 
with TrueType fonts. Among the im¬ 
proved type features are kerning, track¬ 
ing, auto-hyphenation, and justification 
capabilities. Microsoft Publisher 2.0 sup¬ 
ports OLE, TWAIN scanners, and Kodak 
Photo CD. 

$199 

Microsoft Corp., Redmond WA; (206) 

882-8080; fax: (206) 936-7329 
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QuarkXPress 3.2 for Windows 

The newest version of QuarkXPress for 
Windows comes with color-related fea¬ 
tures, such as the EfiColor XTension from 
Electronics for Imaging. The EfiColor 
XTension lets you separate imported con¬ 
tinuous-tone color images from within 
QuarkXPress and ensures consistent color 
matching across an array of display and 
output devices, including offset presses, 
EFI says. The XTension includes infor¬ 
mation about the capabilities and limita¬ 
tions of each device and will alert you if a 
color cannot be displayed or printed by a 
device. 

Quark claims that version 3.2 runs sub¬ 
stantially faster than 3.1. There are more 
than 20 new features, including Collect 
for Output, which allows you to save a 
document and related graphics in one file 
for shipping to a service bureau. (The files 
that are needed to print the document are 
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XVT. XVT Design, XVT-Oesgn+f and XVT PottaWlly Tootot art Irademart* of XVT SofMrare lnc Omer profluct and 
company names art trademarks or registered trademarks at t/iw respective tinklers 



Master the art of multi-platform GUIs. forms the most comprehensive and advanced solution ik 

XVT Software is the leading choice of world-class for developing completely portable GUI applications. 1 

developers for one reason: It is the simplest, quickest path _ . . . . . 

, v M Developers judge XVT to be a masterpiece. 

XVT is the hasc documm lonhe IEEE's GUI 

without compromises in look-and-leel or penormance. . , ... 

nl ., . r . , . . r ... standardization effort. Our thousands of customers mclude 

Plus, its easier to leam and use than native toolkits, so your . , ,, , ... .. 

. fr ... ' internal and commercial developers like: Alcoa, Amoco, 

time and effort goes into your application, not your GUIs. . . _ « lw r - .. m , 

° AT&T, Avis, Ford, General Motors, Grammatik/Relerence 

XVT gives you simultaneous original GUIs. Software, Kodak, Lockheed, NCR, NEC, NIST, Novell, 

Because XVT uses native GUI objects, your application Rockwell, Siemens, Sony, Southwestern Bell, Tandem, 

is indistinguishable from one written directly to the native Uniplex, Unisys, US Army and US West. 

qj. now tor a (pee XVT Technical owv!8w 

equivalent cross-platform functionality appropriate to each 
GUI, without the overhead and inflexibility of proprietary 
emulation-based systems. 

XVT puts complete C/C++ solutions at 
your fingertips. K 

The XVT Solutions for C and C++ each include an 
Interactive Design Tool and the XVT Portability Toolkit. 

Our Design tools let you use your moose to design 
and lay out your GUI using native and custom controls, 
then test it on all your target platforms before generating 
and compiling your code. 

When combined with in-depth consulting, training 
and support, plus a wide range of Partners products, XVT 


Ask about XVT training in FL, NY, WA, TX, NJ, and more. 


SOFTWARE INC 
The portable GUI development solution. 

1 - 800 - 678-7988 

XVT Software lnc 4900 Pearl East Cir. Boulder, CO 80301 
(303)443-4223 FAX (303) 443-0969 
For European inquiries, contact: Precision Software GmbH 
Phone:49 0 61 03/37 94 0 Fax:49 0 6103/36955 
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automatically saved with them.) The pro¬ 
gram also offers an auto backup function, 
the ability to save a page in EPS format, a 
word processor, and a drag-and-drop edit¬ 
ing feature. 

With version 3.2 you can save in the 
following graphics formats: PC and Mac 
Color, PC and Mac B&W, PC and Mac 
DCS, and PC and Mac DCS 2.0. 

$895 

Quark IncDenver, CO; (303) 894- 

8888; fax: (303) 894-3394 
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PERSONAL INFORMATION 
MANAGERS 


Arcadia Workplace Companion for OS/2 

The Arcadia Workplace Companion is de¬ 
signed for the OS/2 2.1 32-bit Workplace 
Shell environment and uses pop-up menus, 
notebook controls, and drag-and-drop tech¬ 
niques. The program includes a calendar 


_i^ Arcadia Workplace Companion BE 



and clock module from which you can 
launch a visual appointment book for 
scheduling, a telephone and address book, 
a priority-based to-do list, and a notepad. 
The clock/calendar provides customizable 
alarms. The launching pad of the clock/cal¬ 
endar module is used to activate other 
modules of the program. 

$149.95 

Arcadia Technologies, Inc., Arcadia, 

CA; (818) 446-6945; fax: (818) 447 - 

4212 
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Ascend 4.0 

Franklin Quest, producer of this product, is 
a time-management training company that 
put its concepts on disk so you can manage 
your time directly on computer or print 
out day-planner pages. Ascend is both a 



personal information manager and a con¬ 
tact manager for Windows. It lets you print 
tasks, appointments, calendars, values and 
goals, phone and address lists, and con¬ 
tact information. The package can dial 
phone numbers for you. 

Ascend is compatible with Novell, LAN 
Manager, and other networks. You can 
share calendars and other data with other 
Ascend users on a network. You can also 
use a groupware feature to find available 
time slots for group appointments and 
schedule them with or without confirma¬ 
tion. Ascend features password protection 
for security. 

Version 4.0 supports OLE and DDE. It 
also has a monthly view and weekly view, 
a summary report, and an enhanced val¬ 
ues and goals module. In addition. Ascend 
4.0 supports pen computing with features 
such as gesture recognition, freehand draw¬ 
ing, and push buttons. 

$199 

Franklin Quest Co., Salt Lake City , 

UT; (801) 975-9992; fax: (801) 975- 

9995 

Circle 1192 on Inquiry Card. 


CalendarMaker for Windows 

CalendarMaker, as its name implies, is an 
application that creates calendars. You can 
print them and use them as stand-alone 
calendars, or you can use them in other 
documents. You can create three types of 
calendars and choose type styles, views, 
and more. The program can produce cal¬ 
endars for past or future years. 

$69.95 

CE Software, Inc., West Des Moines. 

I A; (515) 224-1995;fax: (515) 224- 

4534 
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Commence 2.0 

Commence 2.0 includes calendar, contact 
management, and task management fea¬ 


tures in addition to the ability to share data¬ 
bases, views, categories, and connections 
over networks. Commence 2.0 has a data¬ 
base synchronization feature for PCs not 
connected to a network. 

Commence uses agent technology that 
gives you a way of defining triggers and 
actions to automate routine tasks. A trigger 
defines the event that will cause the agent 
to operate, and the actions determine what 
task Commence will perform. There are 
time, data, and manually activated trig¬ 
gers. 

The new version employs a distributed 
database architecture, letting you discon¬ 
nect from the network and retain a local 
copy of the database to use at home or on 
the road. When you connect to the net¬ 
work, changes made while you were dis¬ 
connected arc automatically updated and 
synchronized. Sync Link, the technology 
that performs the synchronization, pro¬ 
vides a compressed file export utility that 
handles incremental changes. 

Commence 2.0 comes with two prede¬ 
fined databases. Each allows you to save 
data in up to 300 categories, each capable 
of storing up to 16,000 items. The cate¬ 
gories consist of named fields that you can 
add, edit, or delete. Security features in¬ 
clude four levels of password protection 
for the LAN-based version, and scram¬ 
bling and password protection for the 
stand-alone version. 

$395, stand-alone, client, or server 

editions; network 3-packs, $695 

Jensen-Jones, Inc., Red Bank, NJ; 

(908) 530-4666; fax: (908) 530-9827 
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OnTime 1.5 

The new version of OnTime for Windows 
includes import and export support for sev¬ 
eral palmtops, as well as support for Win- 
Beep wireless communication software 
that transmits messages to alphanumeric 
pagers. A feature called RSVP lets users 
who originate meeting requests require re¬ 
cipients to respond with a “yes,” “no,” or 
“pending.” A reminder icon stays at the 
bottom of the recipient’s calendar screens 
until he or she responds. Originators of 
the meeting can get a list of attendees and 
a grid that indicates each person’s re¬ 
sponse. 

Also added to version 1.5 is MHS sup¬ 
port, giving users the option of having 
meeting requests sent via E-mail (using 
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IT'S HERE! 

NT power under 32-bit DOS! 

Microsoft Visual C++ and Phar Lap TNT 
)ring the never-before-available power of 
Windows NT to 32-bit DOS! Phar Lap’s 
new TNT DOS-Extender lets you break 
the 640K DOS barrier, build multi- 
megabyte DOS applications and take 
advantage of powerful NT features. 
Implement threads, DLLs and multitask¬ 
ing with your familiar Microsoft develop¬ 
ment tools — under DOS! It’s never been 
so easy to create the most powerful, 
full-featured DOS programs ever. 

TNT DOS-Extender is the new standard 
in 32-bit DOS. The DOS power you’ve 
been waiting for is finally here! 


fry it out... FREE! 


If you have the 
Microsoft Visual 
C++ 32-Bit Edition 
tools, you’ve already 
got a free trial-size 
version of TNT 
DOS-Extender. 

TNT DOS-Extender 
Lite is automatically installed with your 
Visual C++ 32-Bit Edition software. You 
can use TNT DOS-Extender Lite to build 
versatile 32-bit programs that can access 
up to two megabytes of memory and run 
under DOS, Windows 3.1, or Windows 
NT. It’s the easiest introduction you’ll 
find to the power of TNT. 



The next-generation 
DOS extender. 

TNT DOS-Extender is the only DOS 
extender to support the Win32 API, 
allowing your native Windows NT 
character-based programs to run under 
DOS with no changes. Programs can 
access all available memory — up to 
four gigabytes — and run with 32-bit 
speed and power. 

But that’s not all. TNT DOS-Extender 
also supports powerful NT features such 
as dynamic link libraries (DLLs) and 
threads, enabling developers to build 
modular, responsive multi-megabyte 
applications. And all this power is 
delivered with the high standards of 
technical excellence you’ve come to 
expect from Phar Lap, the industry 
leader in DOS extender technology. 

Already a standard. 

TNT DOS-Extender is the tool chosen 
by Microsoft to develop their own 32-bit 
tools. TNT DOS-Extender was used to 
build both the 16-bit and 32-bit versions 
of Microsoft Visual C++, Microsoft 
MASM 6.1 and Microsoft FORTRAN 
PowerStation. 


32-bit CodeView, too! 

TNT DOS-Extender includes a 32-bit 
version of the familiar Microsoft 
CodeView debugger. So you can use 
industry standard Microsoft tools, 
including CodeView, to develop software 
for the operating system of the future — 
that your DOS customers can use today! 

TNT DOS-Extender SDK is the latest 
release of Phar Lap’s award-winning 
386IDOS-Extender SDK. You can also 
use TNT DOS-Extender with a wide 
variety of 32-bit compilers (including 
Visual C++ 32-Bit Edition) to build 
Extended-DOS programs with no NT 
system required. In addition, TNT DOS- 
Extender is compatible with all 32-bit 
tools supported by 386IDOS-Extender. 
An add-on run-time kit is available for 
developers who want to distribute TNT 
DOS-Extender applications to customers. 

So if you’ve been wondering what the 
future holds for DOS developers, don’t 
wait.... bring cutting-edge technology to 
your DOS applications today with TNT 
DOS-Extender! 


NT Power Under DOS Lets You: 

■ Utilize NT features such as multitasking, DLLs and threads 

■ Build multi-megabyte 32-bit DOS programs 

■ Break the 640K DOS barrier - with your familiar Microsoft tools 

■ Build one application that runs under both Windows NT and DOS 

■ Save RAM! Run a 4 MB DOS system, not a 20 MB NT system 

■ Use industry-leading, high-quality Phar Lap and Microsoft tools 


Jr Phar Lap Software, Inc. 

60 Aberdeen Avenue, Cambridge, MA 02138 617-661-1510 FAX 617-876-2972 

386ID0S-Extender and TNT DOS-Extender are trademarks and Phar Lap is a registered trademark of Phar Lap Software, Inc. Visual C++, Win32, Windows and Windows NT are trademarks and CodeView and Microsoft 
arc registered trademarks of Microsoft Corporation. Other product and company names are trademarks or registered trademarks of their respective holders. 
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Beyond Mail, Da Vinci eMail, cc:Mail, or 
Microsoft Mail). 

OnTime for Networks now installs from 
either the DOS or the Windows environ¬ 
ment. A new report generator documents 
items such as user lists, different users’ 
access rights, and notification messages. 
In addition, you can purchase activation 
keys that use codes to unlock additional 
users. For security, you can password-pro¬ 
tect the setup or move it to a private di¬ 
rectory. 

To work with your palmtop, OnTime 
automatically configures and maintains 
the desktop-to-palmtop communication 
settings, according to Campbell Services. 
OnTime works with the Hewlett-Packard 
95LX series, the Sharp Wizard, the Psion 
Series 3, the Casio Boss series, and Casio 
models RIO and R20. OnTime will soon 
offer support for the HP 100LX. 

$129.95, single-user version; $356, 
network version for three users 
Campbell Services, Inc., Southfield, 

MI; (313) 559-5955 

Circle 1195 on Inquiry Card. 


PackRat 5.0 

The new version of PackRat 5.0 includes 
customizable workspaces; customizable 
form fields, which you can change to re¬ 
flect the kind of information you need; and 
SmartStart, which gives you a starter set of 
folder workspaces geared toward profes¬ 
sions such as MIS management, law, and 
sales. The E-mail compatibility supports 



systems that conform to MAPI and VIM 
standards. A new macro language lets you 
automate operations and create links with 
other applications. Hot Links let you get 
status reports from other applications via 
DDE while working in PackRat. 

$395 

Polaris Software, San Diego, CA; 

(619) 592-7400; fax: (619) 592-7430 
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REPO R T 


ACCOUNTING 


ACCPAC Simply Accounting for Windows 
and OS/2 

ACCPAC Simply Accounting for Win¬ 
dows and OS/2 is an entry-level account¬ 
ing program that is part of the ACCPAC 
family of accounting software from Com¬ 
puter Associates. The package provides 
general ledger, accounts receivable/pay¬ 
able, payroll, inventory, and project cost¬ 
ing modules. The package can handle up to 
5000 ledger accounts and 32,000 cus¬ 
tomers, vendors, employees, inventory 
items, jobs, and projects. 

Version 2.0 includes the ability to enter 
cash purchases or cash sales as singular 
transactions rather than through multiple 
journals. It also includes flexible transac¬ 
tion handling and enhanced forms han¬ 
dling, with multiple form sizes for in¬ 
voices, checks, and statements. 

The program comes with a primer that 
walks you through basic accounting prin¬ 
ciples and a tutorial with sample data. It 
also features automatic transaction post¬ 
ing and pop-up customer, vendor, em¬ 
ployee, job, account, and inventory lists. 
The package supports both accrual and 
cash-basis accounting and provides month- 
and year-end closings. You can link ACC¬ 
PAC Simply Accounting data with your 
word processor and spreadsheet documents 
that support DDE. 

$199 

Computer Associates International, 

Inc., Islandia, NY; (516) 342-5224; 

fax: (516) 342-5329 
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Kiplinger’s CA-Simply Money 

Computer Associates combines financial 
advice from the publishers of Kiplinger’s , 
the personal finance magazine, with point, 
click, drag, and drop features. You can get 
advice on mortgages, refinancing, invest¬ 
ments, payroll for household help, college 
tuition, retirement, taxes, and general debt. 
Kiplinger’s CA-Simply Money offers ad¬ 
vice from Kiplinger’s on every move and 
transaction you make. 

Kiplinger’s CA-Simply Money lets you 
set up separate, visible income sources 
such as paycheck, dividends, and business 
income. You can generate reports by press¬ 
ing a button, customize and save more than 


50 report types and dozens of graphs, print 
checks, and pay your bills electronically 
though Prodigy’s BillPay USA. 

$69.99 

Computer Associates International, 
Inc., Islandia, NY; (516) 342-5224; 
fax: (516) 342-5329 
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Money 2.0 

Microsoft Money 2.0 is based on a check¬ 
book-style design and includes tax, budget, 
and loan analysis capabilities. The charting 
feature allows you to view trends in your 
income and expense categories, compare 
budget versus actual spending, see pie 
charts of asset allocations, and more. Trans¬ 
action Coaches are like having a personal 
trainer for your finances, according to Mi¬ 
crosoft. A calculator lets you convert for¬ 
eign and local currencies. A loan calcula¬ 
tor is also included, along with an 
automatic budgeting feature. 

$69.95 

Microsoft Corp., Redmond, WA; 

(206) 882-8080; fax: (206) 936-7329 

Circle 1199 on Inquiry Card. 


MoneyCounts for Windows 

MoneyCounts for Windows, from Parsons 
Technology, uses a checkbook analogy 
for its screens to manage cash, checking, 
credit cards, and savings. Designed for 
home or small business use, the program 
handles an unlimited number of transac- 
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tions and accounts for organizing daily fi¬ 
nances and tax documents. 

Some features are the ability to create 
multiple sets of books, the ability to choose 
single- or double-entry accounting, sup¬ 
port for nonprofit and for-profit organiza¬ 
tions, and more. An on-line facsimile of 
the 1040 tax form is included, as well as an 
address book that enables you to build a 
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It’s your choice. A little more than 
50 percent of all business soft¬ 
ware in use today is pirated. 

You might save a few bucks on 
it—but when phony software 
doesn’t work, forget calling for 
product support. When it infects 
your computer with a deadly 
virus, it'll be your work that gets 
lost. The documentation is 
nonexistent or inadequate, so 
that won’t help. And, of course, 
there will never be any product 
upgrades. 

Selling or copying software 
without authorization is against 
the law, with severe criminal and 
civil penalties including impris¬ 
onment of up to five years, tines 
of up to $250,000, or both. If 
you suspect the sale or use of 
pirated software, call the BSA 
Anti-Piracy hotline: 

^ (800) 688-BSA1 (2721) 


© IW3 Business Software Alliance. All tights reserved. 
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database of names, addresses, and phone 
numbers you can merge with your trans¬ 
actions for generating checks. The package 
exports data to the tax package Persona] 
Tax Edge and the spreadsheet ProCalc 3D 
from Parsons Technology. 

$49 

Parwn* Technology, Hiawatha, JA; 

(319) 395-9626; fax; (319) 393-1002 
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Peachtree Accounting for Windows 
Release 2 

Peachtree Software calls this package “ac¬ 
counting for the beginner” and simplifies 



it with graphics guides, a setup checklist, 
and on-line tutorials, A “Friendly Ac¬ 
countant' 1 walks you through setup and in¬ 
stallation, and there are Smart Guides that 
explain data Fields. 

Peachtree Accounting provides general 
ledger, accounts receivable, accounts pay¬ 
able, payroll, inventory, job/project track¬ 
ing, financial report writer, forms design, 
bank reconciliation, and import/expnri 
modules. 

According to Peachtree, the Manager's 
Series assists small businesses in making 
decisions. The software offers interpreta¬ 
tions and graphical overviews of your cash 
flow, collections, and payment status. 
Peachtree Accounting supports OLE and 
DDE, and the new version uses MD1, giv¬ 
ing you the ability to display multiple re¬ 
ports at once. 

$169 

Peachtree Software, Norcross, GA; 

(404) 564-5700 
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QuickBooks 1.0 for Windows 

Intuit* s QuickBooks provides invoicing 
and sales, accounts receivable, bill paying 
and accounts payable, checking accounts, 
reports, graphs, project and job tracking, 
payroll, and inventory modules. 


Reimbursable expense tracking lets you 
automatically bill customers for expenses. 
QuickFill is a feature that eliminates repet¬ 
itive data entry by filling in information 
from your business lists as well as recall¬ 
ing previous transactions. The QuickZoom 
feature enables to you zero in and see the 
information behind the numbers in your 
reports. 

The package comes with preset reports. 
You can create instant reports using the 
new QuickReports feature, according to 
Intuit. Graphs give you a graphical view of 
the results and financial status of your busi¬ 
ness. Qcards provide instruction on all fea¬ 
tures of QuickBooks. 

$159,95 

Inluit, Menlo Park, CA; (415) 322 - 

0573 
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SCIENTIFIC & 
ENGINEERING 


AutoCAD Release 12 

Autodesk says it developed the Windows 
version of AutoCAD to make it easier for 
people to use CAD tools for the first time. 
Features of the Windows AutoCAD in¬ 
clude a new graphical interface, accelera¬ 
tor keys, enhanced Clipboard support, sup¬ 
port for multiple sessions, OLE support, 
and drag-and-drop functions. 



You can start drawing and editing by 
clicking on an icon button. The new feature 
set includes the ability to do 2-D and 3-D 
design, links to several databases, and the 
Advanced Modeling Extension, which is 
an optional module for solid modeling, in¬ 
tegrated color rendering, network Licensing, 
and printing and plotting. 

To run AutoCAD release 12 for Win¬ 


dows you need Windows 3,1 or higher, 8 
MB of RAM, and a math coprocessor. 

$3750 

Autodesk, Inc., Sausalito, CA; (415) 
332-2344; fax: (415) 331-8093 
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AutoSketch 

AutoSketch for Windows is an illustration 
tool designed for people doing technical 
illustration, architectural drafting, and en¬ 
gineering drawings. The program features 
SkctchTools, a combination of custom 
toolboxes, icons, and macros that auto¬ 
mate command sequences. 

Drawing tools include a set of mea¬ 
surement tools and associative dimen¬ 
sioning ability, which updates dimensions 
automatically when you change a distance 
or angle. You can display drawings in dec¬ 



imal units accurate to six places, or in feel 
or inches. 

AutoSketch for Windows supports the 
DXF file format, which enables you to im¬ 
port and export drawings from CAD pro¬ 
grams. The package also supports OLE 
and DDE. 

$299 

Autodesk, hu\, Bothell, WA ; (206) 

487-2233; fax: (206) 483-6969 
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CADvance 6.0 for Windows 

CADvance is a CAD program that fea¬ 
tures TrueType font support and editing, 
including paragraph text, dimensions, 
gutiding grids, attribute text, and more. A 
new paper space environment feature lets 
you work in the actual size of the final 
printed or plotted output. CADvance sup¬ 
ports OLE, 

An improved attribute database inter¬ 
face includes the automatic generation of 
relational database Hies and index files. A 
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properties selection dialog box lets you 
select objects in a drawing by any combi¬ 
nation of drawing location, color, layer, 
object type, attribute key, and other char¬ 
acteristics. The new version of CADvance 
supports Microsoft’s ODBC standard for 
SQL queries. 

$1995 

Isicady Anaheim, CA; (714) 533- 

8910; fax: (714) 533-8642 
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Drafix Windows CAD 

This package, from Foresight Resources, 
aims to simplify computer-aided design 
and drawing. With it you can move, copy, 
rotate, mirror, extrude, change text fonts or 
size, move dimension text and extension 
lines, move the endpoints of a line, and 
more. 

Editing is done at the CAD Edit Bar or 
by using the Selection Modifier that lets 
you pick a combination of entities by al¬ 
most any characteristic. 

The package has drawing features, as¬ 



sociate dimensioning ability, a library of 
over 400 symbols, a background redraw 
feature, and more. You can import or ex¬ 
port CAD drawings in AutoCAD DXF or 
1GES format, and you can read and write 
files in the HPGL and Windows Metafile 
formats for compatibility with Micrografx 
or Corel files. 

$495 

Foresight Resources Corp. t Kansas 

City, MO; (816) 891-1040 
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Mathcad 4.0 

The latest version of this engineer’s tool 
features SmartMath, a rules-based proces¬ 
sor that MathSoft says makes numeric and 
symbolic calculations faster and more ac¬ 


curate. SmartMath provides an intelligent 
interface between the user’s problem and 
Mathcad’s numerical and symbolic capa¬ 
bilities. SmartMath reviews your input and 
executes a strategy for solving the problem 
by writing a new set of equations in a pop¬ 
up window. It also delivers the results to 
the Mathcad document. SmartMath comes 
with Symbolic/Numerical Optimization 
and Live Symbolics modules. Other Smart- 
Math add-ons will be available in the fu¬ 
ture, according to MathSoft. 

Mathcad 4.0 runs under Windows 3.1 
as a 32-bit application. According to Math- 
Soft, it runs twice as fast as the previous 
version and lets you manipulate a virtual¬ 
ly unlimited amount of data arrays simul¬ 
taneously. 

Version 4.0 supports OLE as both client 
and server so you can transfer data and 
graphics between Mathcad and other OLE- 
aware applications. 

$495 

MathSoft, Inc., Cambridge, MA; 

(617) 577-1017; fax: (617) 577-8829 
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Mathematica 2.2 for Windows 

Malhematica handles numeric, symbolic, 
and graphical computations and has a built- 
in programming language. You can use it 
as a numeric and symbolic calculator, a 
visualization system, a programming lan¬ 
guage, a modeling and data analysis en¬ 
vironment, a knowledge representation 
system, or a control language. 

Malhematica 2.2 for Windows contains 
new front-end features that enhance inter¬ 
active document capabilities, according to 
Wolfram Research. The new version can 
recognize sparse linear systems. Equation 
solving has also been improved. Wolfram 
says, and interval arithmetic capabilities 
have been added. The program’s symbol¬ 
ic capabilities include more sophisticated 
treatment of singularities in definite inte¬ 
grals, according to Wolfram Research. It 
can also generate symbolic solutions to 
systems of nonlinear ordinary differential 
equations, additional Ricatti equations, 
and first-order partial differential equa¬ 
tions. 

$595 

Wolfram Research, Inc., Champaign, 

1L; (217) 398-0700; fax: (217) 398- 

0747 
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Systat for Windows 

Systat for Windows is a general-purpose 
statistical program that lets you analyze 
and manipulate data with a comprehensive 
range of statistical procedures. Quickstat 
buttons give you single-click shortcuts to 
common statistical analyses. You can view 
output on-screen and then cut, copy, or 
paste it to other Windows programs. 

Graphics tools, such as the lasso, let you 
select a subset of data, exclude outlying 
points, and then create a graph of just the 
subset. You can assign different plot sym¬ 
bols to differentiate subsets. You can also 
rotate plots to view data from different 
perspectives. 

Advanced procedures include the abil¬ 
ity to perform multivariate analysis of vari¬ 
ance and nonlinear regression. Systat for 
Windows also offers a range of cluster 
analysis methods, factor analyses, multi¬ 
dimensional scaling, nonparametric sta¬ 
tistics, and canonical correlations. 

$895 

Systat, Inc., Evanston, 1L; (708) 864- 

5670; fax: (708) 492-3567 

Circle 1209 on Inquiry Card. 


TurboCAD for Windows 

TurboCAD is a CAD package designed 
for novice and professional users, accord¬ 
ing to International Microcomputer Soft¬ 
ware. With TurboCAD you have access 
to all draw, edit, and snap functions by 
clicking on icons. Other features include 
MDI, automatic double-line drawing. 



spline and Bezier curves, unlimited pan 
and zoom, 500 symbols with 19 libraries, 
a choice of icons, and support for DXF, 
HPGL, and ASCII file formats. 

$149.95 

International Microcomputer Soft¬ 
ware, Inc., San Rafael, CA; (415) 
454-7101 

Circle 1210 on Inquiry Card. 


NOVEMBER 1993 BYTE 199 









































SPECIAL 

Windows 

R E I* O R T 


& OS/2 



Vellum 3D for Windows 

Vellum 3D is a professional design and 
drafting package with the patented Geo- 
metric Inference Engine at the heart of the 
new Windows version. This enables the 
new Drafting Assistant, which automates 
geometric alignments. 

With Vellum 3D, you create a 3-D mod¬ 
el. Then, with a single mouse click, four 
associate views (isometric, front, right, 
and top) are created automatically. An on¬ 
screen trackball lets you visualize designs 
from any point in space, and changes in 
any aspect of the design in any view are 
updated automatically in other views. Vel¬ 
lum 3D for Windows includes NURBS 
and advanced parametric capability. Ash¬ 
lar offers Ihe same functions across PC 
and Mac platforms. 

To run Vellum 3D for Windows you 
need Windows 3d and 5 MB of RAM. 

$2995 

Ashlar. Inc., Sunnyvale, CA; (408) 

746-1800; fax: (408) 746-0749 
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WaveTest VIP 

WaveTest VIP is a test program software 
tool tliat lets you add GP1B, VXTbux, MX- 
fbus, or RS-232 instrument control and 
data acquisition to any Windows-based 
test development program. It also provides 
interactive instrument simulation. 

WaveTest VIP can be used in C, C++, 
Turbo Pascal, or Visual Basic program¬ 
ming environments or with application en¬ 
vironments such as Excel, SuperBase IV, 
and Lotus 1-2-3. Under these environ¬ 
ments, when you need to add instrument 
control and data acquisition, you select the 
instrument from WaveTest VIP and choose 
its function from the graphics instrument 
control panel 

WaveTest VIP comes with a library of 
over 250 drivers for instruments from more 
than 30 vendors and includes a utility that 
helps you create new instrument drivers 
for any GPIB, VXlbus, or RS-232 instru¬ 
ment. Drivers handle set-up, read delays, 
data-string parsing, and SRQ interrupts. 
A panel editor lets you develop user in¬ 
terfaces, data display panels, and reports. 
Also provided is an active bus traced for 
program editing and debugging, 

$695 

Wavetek Corp. t San Diego, CA; (619) 

279-2200; fax: (619) 565-7942 
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UTILITIES 


Cursorific Professional 3.0 

Designed for use with notebook comput¬ 
ers, Cursorific Professional solves the hard- 
to-see cursor problem, A apex Software 
says. You can set different cursor images 
for stationary and moving cursors, and you 
can animate the cursor as well You get 
over 60 animated cursors and 400 cursor 
images. A cursor image editor lets you 
draw your own cursors or use import op¬ 
tions to pull one in from your paint pro¬ 
gram. The Big DOS Cursor is a utility that 
turns the blinking underbar into a full-size 
blinking block for DOS applications. 

$49 

Aapex Software Carp., Sparks, NV; 

(702) 324-4580; fax: (702) 324-4578 
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FMTools 

FMTooIs is a Windows File Manager re¬ 
placement, It adds new features and func¬ 
tions that make File Manager easier to use 
and more flexible, according to Miero- 



277KB. 6A531505ZPM TdmJ Q «*{*) (966KB) 


Help, You can add a new menu item to 
the File Manager menu and up to 12 se¬ 
lections under that menu. If your applica¬ 
tion lets you use filenames as command¬ 
line parameters, you can tell FMTools to 
use the filenames yoif vc selected in File 
Manager, If you need to know how much 
space a group of files or directories takes 
on your hard disk, you can use FMTools 1 
Get Info box. FMTools also has a file 
browser that lists the contents of any ZIP 
file. You can use FMTools as a program 
launcher, as well. Just drag any file from 


the Windows 3.1 File Manager window 
and drop it on the button bar. 

$79 

MicroHelp, Inc., Marietta, GA; (401) 
516-0899;fax: (404) 516-1099 

Circle 1214 on Inquiry Card. 


Golden Retriever 2.0b 

Golden Retriever organizes any file by 
project or subject into on-screen file draw¬ 
ers and folders. It allows you to use file¬ 
names up to 256 characters long. When 
you open a file folder in a drawer and dou¬ 
ble-click on the name of a document. Gold¬ 
en Retriever launches the applications used 
to create that document and opens the file. 

Version 2.0b has new commands that 
intercept file save and open operations in 
other Windows applications* so you can 
work in any Windows program, creating 
and saving multiple documents without 
exiting to Golden Retriever. Also added 
is a version control field, which creates an 
audit trail of document revisions, 

$99 

Above Software, Inc.. Inline, CA; 

(714) 851-2283; fax; (7J4) 851-2285 
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Norton Desktop 2.2 for Windows 

Norton Desktop for Windows is a file and 
program manager replacement and more. 
Version 2.2 is DOS 6-compatible and of¬ 
fers data recovery for DOS 6 compressed 
drives. It also Includes an antivirus utility 
that Symantec says detects more than 1500 
viruses. A backup utility supports Col¬ 
orado Memory Systems and Iomega tape 
systems. Additional utilities include three 
calculators, a text editor, and the Batch 
Runner Technical Reference. 

The utility supports all major network 
operating systems, according to Syman¬ 
tec. The optional Network Menuing 
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Add-In Boards • Communications/Networking • Data Acquisition 


Graphics • Windows 


COMMUNICATIONS & I/O SPECIALISTS 


* 1,2,4&£■ PORT RS-232/4227465 
■ -CURRENTLOOP 

* RS-530& V35 INTERFACE 




* HIGH 5PEED5YNC/A5YNC 

* DIGITAL & RELAY I/O 

. ' ■* , ' K - a ‘.V w • „ 

r ‘MICROCHANNEL™ 

•! ; ‘LAPTOP ADD-ONS 

‘EXCELLENT TECHNICAL SUPPORT 
‘CALL FOR FREE CATALOG 


SEAtEVEL SYSTEMS INC. 
PC BOX 630 


AA ASEflLEVEL UI5EKTY.SC23657 

603 - 643-4343 
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Connect to UNIX/VAX with EM320 for Windows 



Quality VT320 Terminal Emulation Software 

for Microsoft Windows 


■ True 132 column display ■ Kermit, Xmodem file transfer 

■ Double high/wide characters ■ Modem dialer/Phone book 

■ Scroll memory, cut and paste ■ Extensive command language 

■ Automatic window sizing ■ DDE support 

■ LAT, INT14 or TCP/IP support ■ Version 2.0 now shipping 



Call 303 447-9251 
Fax 303 447-1406 

Diversified Computer Systems, Inc. 

Available Nov. '93— VT340for Windows! 
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New!! Version 7. 0 1 

Available for DOS, OS/2, 
Windows and Windows NT 
«• Four times higher resolution 

• 248 colors for all elements 
-* Log plots to any base 
- 3-D surfaces shaded to level 

oontours 

• Printer output limited only by 
size of output medium (DOS) 

• New — patch plots, ba r and 
whisker plots, staircase plots 

-• PostScript Level 2 support 

19 Graphic is a C-library that allows you to create every 
sort of scientific and engineering plot. No special 
| c knowledge is required to program in GUI environments, 
"ffl 

I- Scientific Endeavors Corporation 
J9 508 N. Kentucky St., Kingston, TN 37763 
^ (800) 998-1571 FAX: (615) 376-1571 



Graphc is licensed for 
personal use only. 
Reasonable license terms 
are available. 
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MicroCal Software, Inc. 

One Roundhouse Plaza, Northampton, MA 01060 
Tel. 413-586-2013 • Fax 413-585-0126 


& Technical Graphics 
& Data Analysls 
[ ^ Data Acquisition 


ORIGIN is your complete 
laboratory data manage¬ 
ment solution, providing 
unrivaled flexibility, publi¬ 
cation-quality technical 
graphing, and sophisticated 
data analysis capabilities in 
a Windows environment. 


Using ORIGIN'S new Data 
Acquisition and User 
Interface Modules, you can 
also build and control 
sophisticated data acquisi¬ 
tion systems from within 
your plotting software! 


Call 1-800-969-7720 
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INTELLIGENT DATA ACQUISITION 



Now you can run high speed 
data acquisition under 
Windows™. A Data 
Acquisition Processor™ with 
on-board intelligence* handles 
the critical part of an applica¬ 
tion: the tasks that run in real 
time. The DAP can be con¬ 
trolled from any Windows 
language or application that can make DLL calls. The one 
shown here is written in Visual Basic™ and uses only seven 
DLL functions. *i486 


Microsia^^^ 

Laboratories;/ 


Phone: (206)453-2345 
or fax: (206)453-3199 


TCP/IP 

Windows Developer’s Kit 

• Binary TCP/IP Transport 

• PDS for DOS 

• Windows Sockets API 

Development Components 




winsock.dll is a dynamic link library (DLL) which allows windows 
applications to dynamically bind for TCP/IP services. The winsock.h, 
.lib, .def files are also provided for the C/C++ developer. 

/build contains the source and executables for Windows Sockets 
finger client. This is useful for testing winsock, configuring the build 
environment, and as an example of both message-based and 
synchronous Windows Sockets programming, 
winsock.HLP provides on line help for Windows Sockets version 1.1. 



For More Information Call 
1 (800) 541-9508 
484-2128 • Fax (805) 484-3929 



Circle 369 on Inquiry Card. 



HARDWARE/SOFTWARE SHOWCASE 
















































SPECIAL 


Windows 
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H E P O H T 


Ad mi ni strati on Pack gives you Windows 
memiing across a client/server network. 

$179; Network Menuing Adminis¬ 
tration Pack, $295 per server 

Symantec Corp, T Cupertino, CA; 

(408) 253-9600; fax: (408) 253-4092 
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PC Tools for Windows 

PC Tools for Windows comes with 14 
modules. MultiDesk organizes your work 
and provides simpler file access, according 
to Central Point. It lets you install several 
virtual desktops, each with all the appli¬ 
cations and files related to a specific task. 
File Manager has 80 file viewers, which lei 
you display text and graphics files in their 
native format without loading the host ap¬ 
plication. SmartFind is a text search utili¬ 
ty. WinShield provides a Windows-based 
disk repair tool. Optimizer optimizes your 
hard drive from within Windows. System 
Consultant analyzes and offers more than 
400 reports on hardware and software as¬ 


pects of your system. It also makes more 
than 50 recommendations to help you 
achieve peak efficiency out of your setup. 
PC Tools also includes ihe PKZip file 
co m press ion a nd dec ompre ssi o n u t i 1 i t y. 

$179*95 

Central Point Software, Inc,, Beaver¬ 
ton. OR; (503) 690-8090; fax: (503) 
690-8083 
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Uninstaller 

MicroHelp's Uninstaller cleans up Win¬ 
dows by removing an application and the 
bits and pieces left behind (e.g., references 
in WIN.INI, changes to SYSTEM .INI, 
application INI files, and data files with 
extensions listed in WIN.INI.) Uninstaller 
uses what MicroHelp calls Smart Decoy 
Technology, which lets you remove ap¬ 
plications from a network's server and 
workstations. When a system administra¬ 
tor uninstalls a program. Uninstaller leaves 
a decoy copy of itself on the server, so 


when users try to run the application, it 
offers to clean up their application, too. 

$79 

MicroHelp, Inc* t Marietta, GA; (401) 
516-0899; fax: (404) 516-1099 
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More Windows 3.0 

More Windows replaces your standard 
Windows EGA or VGA driver with its 
own, which fools Windows into seeing a 
larger number of pixels, creating a working 
screen of up to 1024 by 1024 pixels. When 
you're working in Windows applications 
on a small screen, you can bump the edge 
of the Window with your mouse and the 
screen area will grow. More Windows 
screen drivers use the display card's mem¬ 
ory; they don't use the computer's RAM. 

$99 

Aristosoft, Inc., Pleasanton, CA; 

f 510) 426-5355; fax; (510) 426-6703 
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Product 

Old SRP 

New SRP 

Product 

Old SRP 

Naw SRP 

150MB Insider Drive and Disk 

$1099 

$599 

Single 150MB Disk (in 5-Pack) 

$159 

$109 

150M8 Transportable Drive and Disk 

$1295 

$599 

Single 105MB Disk 

$169 

$99 

90MB Insider Drive and Disk 

$799 

$499 

Single 90MB Disk (in 5Tacfc) 

WA 

$99 

90MB Transportable Drive and Disk 

$949 

$599 

Single 65MB Disk 

$129 

$59 




Single 35 MB Disk 

$79 

$39 



Iomega’s just been tagged the new 
low price leader for removable stor¬ 
age. WeVe cut prices permanently 
on the most reliable storage devices 
around'—including the high-perfor¬ 


mance MuMDisk™ 150 Drive* See 
your dealer or call 1-800-695-4028. 


/OMEGA 


*The Bernoulli MultiDisk 150 Drive can use 150, 105, 90, 65 and 35MB disks interchangeably. ©1993 Iomega Ctsrp. The Iomega Logo and Bernoulli are registered 

trademarks and MyltiDIstc Is a trademark of fomega Corp. 
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Real Stats. Real Easy 

SPSS 6.0 for Windows gives you stats, graphs and reports 
your spreadsheet or database can’t. 






% 


% V 


Learn fast work fast 
“Stumbling blocks to statistical analysis are 
eliminated with SPSS for Windows. You don't 
have to be a programmer to use it and you don't 
have to be a statistician to understandit" - 
Richard O'Reilly, Los Angeles Times The 100% 
Windows interface makes doing analysis simple. 
Context- 
sensitive 
help and 
an online 
glossary of 
statistical 
terms are 
just a click 
away. 


Complete data management and editing 

“A breakthrough in data capacity and ease of use... impressive." - Alan Fridlund, 
InfoWorld. There's no limit to the number of variables you can analyze. Access 
enterprise data with dialog-box interfaces to Oracle® and SQL Server.™ Read 
data directly from Excel,® Lotus,® .dbf and SAS® transport files. Share data and 


results through DDE, 


OLE and ODBC. 



Automatic statistical graphics 
“A complete set of graphics and charting 
capabilities." - Marc Ferranti, PC Week. 
Create statistical, business, time-series and 
SQC charts automatically as part of your 
analysis or directly from your data. Over 60 
chart types in all. 


In-depth 
statistics 
“For more statistical 
analysis tools than 
you 'll get from a spreadsheet such 
as Excel, without the steep learning 
curve, SPSS for Windows is a great buy."- 
Michael Burgard, PC/Computing Widely used 
analytical tools such as crosstabs, correlations, 
curve-fitting and regression are in the Base 
module. Optional modules with unrivaled 
advanced statistics are available. You won't 
outgrow of this package. 


To answer your really tough questions, you have to go 
beyond spreadsheets and databases. You need a package 
designed for real statistical analysis, reporting and charting. 

One that’s powerful, easy-to-use and gives you built-in access 
to enterprise data. You need the latest version of SPSS for 
Windows, winner of PC Magazine’s Editors' Choice Award - the 
“Real Stats. Real Easy.” combination that delivers real value. 

Break out of the spreadsheet cell with SPSS for Windows. 
Do more than simple percentages and sums - find relationships, 
see patterns and trends, determine significance and use the 
past to predict the future. Complete data management frees you 
to subset, sample, slice and dice your data however you want. 
Whether you need to analyze surveys, dig into databases, 
improve quality, conduct research studies, forecast sales or 
prepare reports, SPSS for Windows makes it easy. 

Learn fast, work fast. Prepare for your analysis quickly 
with SPSS’ full-featured Data Editor. Get data from a variety of 
sources through new ODBC support. Choose from a broad 
range of statistical routines that produce full-color business, 


statistical, time-series and quality charts automatically ■ v)(T\ 
- some 60 charts in all! Put together standard reports ijjijJjj 
quickly and create great presentations with a power- mxjosoft. 
fill, flexible report writer. Share data and results with owmai" 
other applications using DDE and OLE. For the most 
complete analytical solution, you can choose from nin< 
specialized, optional modules. And you can use new 
features and programming tools to link other products 
directly into SPSS for Windows. 

SPSS for Windows - when you need more statis¬ 
tics than a spreadsheet or database can offer 

Order now and get a great value. American Express, 
Discover, MasterCard and Visa accepted. Try SPSS 6.0 for 
Windows with our unconditional 60-day money-back guarantee. 

Call (312) 329-2400 

or Fax (312) 329-3668 




May 11.1393 
SPSS 50/Windows 


Chicago • Washington. DC • Chertsey. UK • Gorinchem. The Netherlands • Munich • New Delhi • Singapore • Stockholm • Sydney • Tokyo • And Distributors Worldwide 


Real Stats. Real Easy. 
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Windows NT. The difference 


between us and other computer 
companies is we have the world’s 
most powerful PC to run it on. 


It’s called the DECpc’ AXP150.” And it runs 
over 300 native 32-bit Windows NT applica¬ 
tions with greater power and 
speed than any other personal 
64-bit axp, * the computer in the world. 

world's fastest 

microprocessor Applications trom Microsoftr 
Powersoft;' Micro Focus? Parametric Technology’ and hundreds 
of others. With new programs arriving daily. Of course, you may 
not need 150MHz and up to four billion times the addressing 
space you have now. That’s why we also bring you Windows NT 
on affordable lntel”486s and high performance Pentium'PCs. 


Support: We offer Windows NT training, service 
and support in more locations than any other 
computer company. Call Digital to find out why 
we're the ideal choice to help you seamlessly 
integrate Windows NT, while 
preserving the hardware, soft¬ 
ware and networking you already have. You want the most 
powerful client/server operating system. Why not get the most 
powerful PC to run it on? Call today 1.800.210.8322, 
code BLD, for your free “Windows NT from Digital" resource kit 
or for more information on Digital PCs running Windows NT. 



The DECpc AXP 150. 

Now shipping with the Alpha AXP ' 
version of Windows NT. 



Microsoft 
windows NT 



putting imagination to work 


i magine that. digital 


All products referenced herein are trademarks of their respective companies. Products are sold pursuant to Digital’s standard lerms and conditions ©1993 Digital Equipment Corporation 
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Announcing micrografx fifth annual bhili For children cook-off 


It's not often you can combine, music, fun and quite possibly the most 
outlandish chili recipes anywhere to accomplish something so 
worthwhile. Your company has the opportunity to become an official 
sponsor for the Micrografx Fifth Annual Chili For Children Cook-Off, 
honefitting the National Center Fnr Missing Et Exploited Children, 

Chili For Children is one of the most popular and highly visible events 
at Comdex. The evening features outstanding musical entertainment 
and visual demonstrations by today's leading edge technological 
innovators. Past corporate participants have included IBM, Intel, 
Microsoft, Lotus, Hewlett Packard and many more, all coming together 
to raise donations for an outstanding cause. The National Center For 

Benefiting The National Center 


Missing & Exploited Children handles tens of thousands of cases each 
year and has helped reunite many missing children with their families. 

Corporate sponsorships range from $3Q r 0GQ to as little as S500, and 
sponsorship entitles you to a variety of premiums ranging from tickets, 
to chili cooking booths, to T-shirts. It all takes place November 16,1993 
from 6 to 11 p.m. at the Thomas & Mack Center 
(UNLV), Las Vegas, Nevada during Comdex Fall 
1993 . To find out how your company can get 

* rflfl , ii fl 

involved or if you want individual tickets, call 
TicketlUlasters at i-80CI-B4fS-4G15, It's sure to 
give everyone involved a very warm feeling inside 

For Missing & Exploited Children 


ZD 


Ziff-Davis 

Publishing 


'Intuit 


• IDG 
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State of the Art 


The Power of Graphics 


Hie growing sophistication of computer graphics for GUIs, videoconferencing, and 3-D is made 
possible by some very advanced technologies 


JOHN BRYAN AND BOB RYAN 










I n the history of computer graphics, time 
is divided into two eras—pre-Mac and 
post-Mac. Before the introduction of the 
Apple Macintosh in January, 1984, graph¬ 
ics were an expensive luxury for most desk¬ 
top computer users; something you bought 
only if your application demanded iL 
The Macintosh changed all that. It 
showed how you could use computer 
graphics to create an abstract environment 
that was accessible—indeed easy—for 
mere mortals to manipulate. In the case of 
the Macintosh, of course, the environment 
abstracted is your personal computer. The 
windows, menus, and icons that populate 
Macintosh, Windows, NextStep, Motif, 
and other GUI-based desktop computers 
are readily understood abstractions of pro¬ 
grams and files that exist as bits on your 
computer’s hard drive and in your com¬ 
puter’s memory. 

Today, computer graphics are bringing 
the power of abstraction to bear on many 
problems beyond the operation of your 
personal computer. Research scientists use 
sophisticated graphics to visualize both 
the small and the large. The former is best 
represented by the use of computer graph¬ 
ics in molecular modeling. (The days when 
a Watson and Crick would have to rely on 
hand-built metal models to test their theo¬ 
ries are gone forever.) The latter recently 
made headlines when scientists used com¬ 
puter graphics to discover that the An¬ 
dromeda Galaxy (M31) has a double 
nucleus, a finding that theoretical astro¬ 
physicists may take a while explaining. 

Computer graphics are having an enor¬ 
mous impact beyond GUIs and the rar¬ 
efied worlds of molecular biology and the¬ 
oretical physics. They are used to simulate 
environments as diverse as the core of a 
nuclear reactor, the cockpit of a high-per¬ 
formance fighter, the interior of your next 
house, or the inhabitants of a Jurassic-era 
grassland. Increasingly, they are also being 


used as a substitute for air and ground 
transportation by bringing people together 
via videoconferencing rather than in per¬ 
son. The technologies behind graphics ad¬ 
vances—from faster GUIs to the creation 
of realistic 3-D simulations—range from 
new data pathways on desktop machines to 
multigigaFLOP dedicated processors on 
Unix workstations. Fortunately, they all 
have one goal: to make ever-more pow¬ 
erful computer-generated abstractions that 
make our jobs and lives a little easier. 

Taking the Fast Path 

For desktop computer users, the most im¬ 
portant advance in computer graphics has 
been local-bus video. Local bus describes 
a fast pathway between a processor and a 
peripheral such as a video card, especially 
when coupled with the new breed of video 
adapters that accelerate GUI operations in 
hardware (see “Inside Windows Acceler¬ 
ators’’ on page 229). 

The first local-bus implementations 
were developed to service graphics data. 
They were also proprietary; your system 
came with whatever local-bus graphics ca¬ 
pabilities that manufacturers (e.g., Dell) 
put on the motherboard. By 1991, how¬ 
ever, the industry came to realize the im¬ 
portance of adopting a standard for local 
buses that would let you both upgrade your 
graphics and let other peripherals such as 
drive controllers take advantage of the 
speed of the local-bus interconnect. Of 
course, instead of adopting a single stan¬ 
dard, the industry has adopted two. 

The VESA standard local bus, published 
by the Video Electronics Standards Asso¬ 
ciation, is an adaptation of the 486’s own 
bus structure. It is the most popular local- 
bus choice of PC-compatible computer 
makers. Intel’s PCI (Peripheral Compo¬ 
nent Interconnect) local bus also supports 
high-speed graphics applications, along 
with other types of direct CPU-to-periph- 


eral operations. 

Both the original VESA and PCI spec¬ 
ifications described 32-bit buses (see “Fast 
Transit,” October 1992 BYTE), but both 
have raised the ante to coincide with the in¬ 
troduction of the next generation of proces¬ 
sors with 64-bit processors, which include 
the Intel Pentium, the DEC Alpha, and the 
Mips R4000. As these processors are des¬ 
tined to run today’s graphics-intensive op¬ 
erating systems, superior graphics perfor¬ 
mance is going to be essential. 

At a resolution of 640 by 480 pixels and 
24-bit color, a single screen goes through 
over 7 million bits per iteration. This is 
obviously well beyond the capabilities of 
either the ISA or EISA bus, and, indeed, it 
starts to strain the 32-bit bus implementa¬ 
tions. But both the 64-bit VESA and PCI 
2.0 offer theoretical performance of up to 
250 MBps, sufficient bandwidth for just 
about anything in the foreseeable future. 

The VESA-64 specification is the sec¬ 
ond generation of local bus to come from 
the 170 voting members of VESA. With 
the 64-bit implementation, VL-Bus now 
stands ready for the next generation of In¬ 
tel processors. Perhaps the only limiting 
factor on VL-Bus is that it is really ready 
only for Pentium, as opposed to other 
processor options that are encroaching on 
the previously “Intel-only” PC market. 

Because the original VL-Bus design 
closely followed the 486’s own bus de¬ 
sign, it was a relatively easy design spec¬ 
ification to integrate into the PC. VL-Bus 
is a true local bus, directly connected to 
the processor. This offers both advantages 
and disadvantages. 

The two most significant advantages 
arc that first, because VL-Bus is directly 
connected, transfers are not subject to a 
great deal of address-decoding and bus¬ 
timing overhead. Applications that gener¬ 
ally use several small transfers, rather than 
extended bursts, tend to perform better on 
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Computer graphics let you see what usually can 7 he seen. Sophisticated 
modeling programs and interactive 3-D graphics give us the best view we 
will ever have of Tyrannosaurus rex and other out-of-reach phenomena such 
as subatomic particles and quasars. (Courtesy of Silicon Graphics, Inc.) 


VL-Bus than on PCI. 

Second, the mechanical specification of 
VL-Bus calls for an in-line bus connec¬ 
tor. This means that cards can be produced 
that take advantage of both the local bus 
and the slower system I/O bus. This re¬ 
sults in lower overall system costs, be¬ 
cause more functions can be integrated 
onto a single expansion card. 

The obvious disadvantage is that to run 
VL-Bus in non-Intel-compatible systems, 
it must be bridged, which negates the ad¬ 
vantages. Nonetheless, you can use VL- 
Bus with an R4000 or an Alpha, but no 
one seems to be jumping at the possibility. 
Another disadvantage is that the 486 lo¬ 
cal bus was never designed to drive a lot of 
devices, so the number of slots available to 
VL-Bus will always be small, without a 
bridge in place. 

Unlike VL-Bus, PCI was designed to 
be relatively independent of processor type 
and, in fact, will be integrated into the sec¬ 
ond generation of DEC Alpha chips, due 
sometime in the fourth quarter of this year. 
(Considering the availability of the first 
generation of Alpha processors, expect the 
second generation later rather than sooner.) 
PCI is a mezzanine bus, rather than a true 
local bus, and it has to be bridged to any 
processor, including Intel's own. 

Because of translation issues, the bridge 
takes its toll in performance, but in burst 
transfers, PCI can deliver approximately 
the same throughput as VL-Bus. The div¬ 
idend a bridged bus provides is indepen¬ 
dence for (and from) the CPU. With PCI, 
the CPU (or multiple CPUs) can be work¬ 


ing in the back¬ 
ground as PCI bus 
masters use the PCI 
bus for their own 
purposes. 

Both VESA-64 
and PCI 2.0 use mul¬ 
tiplexed address and 
data lines to transmit 
64 data bits. VESA- 
64 is still an in-line 
connector with re¬ 
spect to the I/O bus, 
while PCI’s connec¬ 
tor is positioned par¬ 
allel to the I/O con¬ 
nectors. The result is 
that PCI boards will 
not be able to take 
advantage of stan¬ 
dard I/O functions 
concurrently with lo¬ 
cal-bus activities, 
which means higher overall system costs. 

One primary advantage of PCI is its au¬ 
tomatic configuration feature. With VL- 
Bus, add-in cards are transparent to the 
operating system and software, unless the 
software is looking for a specific function, 
which can result in incompatibilities. With 
PCI, in a similar fashion to EISA, the sys¬ 
tem looks at the bus and identifies the cards 
installed, transparently with respect to the 
user. This allows for optimization by the 
system and increased performance in cer¬ 
tain functions. 

These fea¬ 
tures come at a 
cost, however. 

Implementing 
PCI in the first 
place is more 
expensive than 
VL-Bus, and 
expansion 
cards will also 
probably cost 
somewhat 
more. Between 
the cost, de¬ 
sign, complex¬ 
ity, and adapt¬ 
ability issues, it 
looks as though the low-to-medium range 
of system vendors will adopt VL-Bus, 
while PCI will probably dominate the 
medium-to-high range of platforms. 

Real-World Images 

Technologies such as local-bus video are 
useful for much more than GUI accelera¬ 


tion. In conjunction with new classes of 
video hardware, they are bringing real- 
world graphics, in the form of still images 
and motion video, to the desktop. 

One of the linchpin technologies that is 
making digital manipulation of real-world 
images viable for desktop machines is dig¬ 
ital signal processing. In many cases, a 
DSP (digital signal processor) is better 
suited than general-purpose processors to 
the types of operations that graphics 
images demand. Specifically, DSPs are 
designed to accelerate the multiply/add 
operations that are the heart of many im¬ 
age-processing operations. 

Major firms such as Intel, Microsoft, 
Texas Instruments, IBM, Compaq, and 
Dell arc in the process of migrating DSP 
technology to desktop computers. Apple is 
already shipping its new Mac AV series 
with their built-in DSPs. Applications run¬ 
ning on a Mac AV can use the DSP to 
process video and other types of real-world 
information. 

One company active in bringing DSPs 
to the desktop is Analog Devices. As part 
of its Signal Computing initiative. Ana¬ 
log Devices has developed SCOPE, the 
Signal Computing Operating Environment. 
In essence, SCOPE provides an API and a 
hardware abstraction layer, or HAL, that 
allows applications developers to get at 
the power of a DSP without having to deal 
with its internal complexity. The API of¬ 
fers a standard interlace that programmers 
can use to call 
the services of 
hardware, 
without regard 
for the actual 
hardware type. 
HAL provides 
access to the 
actual signal- 
processing 
hardware, 
which powers 
the application. 

Because the 
DSP is a sec¬ 
ondary proces¬ 
sor, SCOPE in- 
cludes HALs 
for both the CPU and the DSP to enable 
program developers to take advantage of 
both processors. The focus of SCOPE is 
the adoption of an open standard of de¬ 
velopment for applications. SCOPE sup¬ 
ports both the Microsoft and OSI (Open 
Systems Interconnection) communications 
models so that standard Windows appli- 


DSP vs. CPU 


DSPs are specialized processors, while 
CPUs are more general. You wouldn’t want 
to run Word for Windows on DSPs, but for 
image manipulation, they are ideal. 


DSP 

• accumulator-based 
architecture 

• programmer-accessible 
caches 

• dual data buses 

• optimized for multiply 

• accumulate operations 


CPU 

• register-based architecture 

• transparent caches 

• single data bus 

• general-purpose instruction 
set 
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cations can lake advantage of the power 
of programmabJe DSPs. 

Giga Operations uses SCOPE for its 
low-cost, parallel DSP board for desktop 
computer systems. Giga Operations' G- 
200 and C-8Q0 boards use Analog Devices" 
2105 DSPs, together with I MB of DRAM 
and a Xilinx PGA (Programmable Gate 
Array) in a single surface-mount module 
called Scalable Intelligent [mage Module, 
or SIIMGD. Giga Operations is targeting 
the image-processing market. With the pro¬ 
grammable SIIMODs, the G-200 can de¬ 
liver a performance of up to 200 MIPS for 
video-effects applications—10 to 30 limes 
the performance available from other con¬ 
ventional accelerators in dedicated sys¬ 
tems—and at significantly lower costs. As 
a bonus, because of the programmable na¬ 
ture of DSPs, in general, and of SIIMODs, 
in particular, the G-200 and G-800 are 
adaptable to a wide variety of applications 
other than image processing. 

The Codec Question 

Perhaps the fastest-moving area of com¬ 
puter graphics today is full-motion video. 
From interactive CD-ROMs to videocon¬ 
ferencing, full-motion video promises to be 
one of the most important data types of 
the 1990s, 

At TV resolutions and frame rates, full- 
motion video requires an enormous 
amount of storage and transmission band¬ 
width—far beyond the capabilities of pre¬ 
sent or near-future storage 
and communications tech¬ 
nologies. Because of the de¬ 
mands it places on a system, 
video data must be com¬ 
pressed before you can use 
it as a data type on a com¬ 
puter system or a network. 

The job of compression 
fails to the video codec. 

Video codecs use several 
different technologies to 
remove redundancy from 
video signals to make the 
individual frames more di¬ 
gestible and then to recon¬ 
struct the frames for play¬ 
back. Thus, they are pivotal 
in bringing full-motion 
video to the desktop. The 
problem isn't that good 
codecs don’t exist, hut that 
too many do. 

Take, for example, Mi¬ 
crosoft’s Video for Win¬ 
dows, which incorporates 


three different codecs 
that can either be im¬ 
plemented in hardware 
or software. Video for 
Windows is also exten¬ 
sible so that you can add 
still other codecs to your 
system. 

The reason several 
codecs exist is that dif¬ 
ferent video applica¬ 
tions have various res¬ 
olution and frame-rate 
requirements. Some ap¬ 
plications just need SIF 
(Source Input Format) 
resolutions (360 by 240 
pixels) while others re¬ 
quire broadcast-quality 
CCIR 601, the 720- by 
480-pixel digital studio standard. Often, 
the codec used depends on the capabili¬ 
ties of the hardware system. 

For example, interactive CD-ROM ap¬ 
plications are limited by the 1.5-Mbps data 
transfer rate of CD-ROM players. To pro¬ 
vide full-motion video from such devices, 
you must sacrifice frame rate or resolution, 
or both. Companies like Philips and 3DO 
adopted the codec standard MPEG 1 for 
CD-ROM playback. MPEG 1 provides SIF 
resolution at CD-ROM playback rates. 

MPEG 2 is designed to handle applica¬ 
tions (e.g., video on CD) that need higher- 
quality playback. MPEG 2 supports CCIR 



Perhaps the most important role for computer graphics is in 
modeling the mundane. Real-time 3-D animations are being used to 
investigate subjects as diverse as traffic congestion and architectural 
visualization. (Courtesy of Sun Microsystems Computer Corp.) 


601 resolutions, but it requires transmission 
rates above 4 Mbps, as opposed to the 1 to 
3 Mbps that MPEG 1 requires. It also re¬ 
quires a lot more processing time to en¬ 
code the source video signal. 

Some codecs can adapt to different en¬ 
vironments, For example, Intel's Indeo 
runs on 386 and compatible platforms, In- 
dco is adaptive in the sense that the soft¬ 
ware recognizes the basic capabilities of 
the underlying hardware, which may be a 
simple 386 or Intel's 750 video coproces¬ 
sor, and adjusts the playback to the size, 
definition, and frame rate to which the 
hardware is best suited. 

continued 


Clocking the Buses 



ISA bus 


VL-Bus requires a simple bridge to the processor bus , allowing it to run synchronously with the processor. PCI has a 
complicated bridge and runs asynchronously. 
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C-Cube Marries Video and RISC 


C -Cube Microsystems plans 
to bring silicon to bear to 
aO types of full-motion video ap¬ 
plications through its VGA 
(VideoRISC Compression Ar¬ 
chitecture), The core of VC A is 
the VideoRISC compression 
processor, which can handle 
many different compression al¬ 
gorithms. 

The VideoRISC processor con¬ 
tains 1.2 million transistors on a 
225-squarc-milli meter die. It con¬ 
sists of a number of functional units 
including a five-stage processing 
pipeline optimized for real-time 
video applications, a DSP unit for 
performing functions such as DCT 
(Discrete Cosine Transform), and a 
motion estimator that can perform 
up to 2 billion operations per sec¬ 
ond, These operations help deter¬ 
mine differences in one frame from 
the previous or following frames. 

In addition to being program¬ 
mable, which allows the Video¬ 
RISC processor to handle different 
codec standards, such as JPEG, MPEG 1 and 2, and H.261, it is also scalable. For example, you can use eight processors in parallel 
to encode NTSC video signals in real time, using the MPEG 2 codec. Two processors will suffice to encode using MPEG 1 in real 
time. In the future, C-Cube plans lo produce both high-quality and low-cost versions for videoconferencing markets using R261, 



The functional units of the VideoRISC processor are designed to perform the types of computations 
required by compression and decompression algorithms- 


Videoconferencing 

A bigger challenge than full-motion video 
from a CD-ROM is videoconferencing. 
The added complexity comes from the fact 
that video signals used in videoconfer¬ 
encing must he encoded in real time; you 
don’t have the luxury of encoding them 
off-line for later playback. 

Also, because videoconferencing is a 
communications technology, standards be¬ 
come critical. Videoconferencing requires 
protocols for establishing and maintain¬ 
ing a connection, as well as agreement on 
the codec to be used at each end of the 
connection. 

The most widespread videoconferencing 
standards are promulgated by the CCITT, 
The codec standard is designated H.261 
(also known as Px64). The H,261 codec 
supports two resolutions, die 352- by 288- 
pixel CIF (Common Intennediate Format) 
resolution and 176- by 144-pixcl QCIF 
(Quarter CIF), Other CCITT standards de¬ 
fine the protocols for setting up and main¬ 


taining a videoconference connection. 

Many companies are also promoting 
their own codecs for videoconferencing 
(e,g„ Captain Crunch from Media Vision 
and Cinpac from SuperMac Technology), 
Other companies are developing general- 
purpose hardware capable of handling dif¬ 
ferent codecs. Some of these hardware so¬ 
lutions arc based on DSPs, while others 
are more tightly focused on compression 
and decompression (see the text box “C- 
Cube Marries Video and RISC"), AT&T 
Microelectronics, for example, is bring¬ 
ing to market the A VP-1000 Video Codec 
chip set, which will handle many impor¬ 
tant digital video codecs, including MPEG 
and FL26L The AVP-1000 is not fully 
programmable, but it does provide a high¬ 
er degree of flexibility than a single-pur- 
pose, hard-wired processor. 

Tomorrow's Graphics 

At their most sophisticated, computer 
graphics can pull entire worlds out of the 


ether or at least out of a database of polygon 
descriptions. In the past, sophisticated, real¬ 
time 3-D graphics was the province of su¬ 
percomputers. Today, you find it in high- 
end workstations from companies such as 
Silicon Graphics (see ll Three Ways to 
3-D" on page 215), The trend here is clear. 

In the future, real-time 3-D and video- 
conferencing capabilities will be available 
at a reasonable price to anyone who needs 
them. Your deiiktop computer will become 
your primary means of communication, 
as well as an invaluable tool for explor¬ 
ing a class of what-if possibilities beyond 
the ken of today ’s spreadsheets. Comput¬ 
er graphics technology will provide you 
with unparalleled access to complex data, 
objects, and entire systems. ■ 


John Bryan is a freelance writer and consultant. 
You can reach him on BIX do "editors*’ or on the 
Internet at editors@bix.com. Bob Ryan is a BYTE 
technical editor , You can reach him on BIX as 
“ bryan** or on the Internet at h.ryan@bix.com. 
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Most of the time all mice ore nice and fine for pointing around. But when it 
comes to inputting graphics or logos into any application or any CAD package, 
they are hopeless. They just can't - and so you can't. No way. 

Problem? Yes and no. It depends - you may shrug your shoulders and say 
"Well, I'll never do CAD and I just never wont to input any sketches, logos, or 
photos into my computer anyway." Or - you feel that isn't good enough after 
all the money you have invested and all the nice things you know you could 
do today with your own graphics once they were in the computer. 



Problem 

solved. 

Here comes the mouse that lets you input all 
your graphics as well. How?: That's what they 
all want to know, but we're not telling. Its a new 
invention. It's a universal combination of a true 
mouse and an independent manual drawing 
board that becomes a precision full-featured 
digitizer tablet once you just place the mouse 
onto the board. It's all in one or all separate 
as required. Simply unplug your poor old 
mouse, plug in our mouse and have the real all 
purpose input device to your PC always at hond. 
At a price poor mice can afford too. 



ARISTO CollegeZSoardKelifiM. 

ARISTO Graphic Systems 
A Division of KOH-I-NOOR Inc 
100 North Street, P.O. Box 68, 

Bloomsbury, NJ 08804-0068 
Tel: (800) 631 - 7646 
Fax: (908) 479 - 1513 


Europe: 

ARISTO Graphic Systeme GmbH & Co. KG. 

Schnackenburgallee 41 
D • 22525 Hamburg (Germany) 

Tel: (040) 853 97-221 tI „ _ .. _ . n . 

Fax: ( 040 ) 850 04 25 Mouse, Digitizer Tablet, Drawing Board 


All in one. 






tfon Viewer and complete on-line manuals, Getting Started Guide); Hot Mi* Application Trial CD (trial copies of Insignia SottPC 3.1 DQS/Windows emulator and Quorum software application adaptor for Macintosh MSWord™ and MSExcel™); ability to read Kodak Photo CD; ana IRIX™ 5.1 & 
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Introducing INDY from Silicon Graphics. 

Welcome to Indy, the world processor, collaborate with the power of a 

The newest Indigo ®. The most 1 OOMHz MIPS® R4000 ® 64-bit 

affordable. And the first ... MSC processor. Now you 

computer with its own II HWCEjjj m can show the whole world 

digital color camera. ■ : if exactly what you're 

The intuitive user thinking. Want one? 

interface is a pleasure l_ j i. Call 1-800-431- 4331 

zone. Capture, create, mmUmmKmk Department B22 for 
communicate, and the cool brochure. 


SUiconGraphics 

Computer Systems 


The <4995 Indy workstation nc udes a i l^e features above, plus: 16MB of RAM (expandable to 256MB), digital indyCanr™ ccior camera; microphone; 3 juggling balls, fcbit graphics w/ Virtual- 
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Don't Jump 

If you're about to take the plunge 
on a new graphics accelerator, 
get one that won't limit your future. 
ATI's GRAPHICS ULTRA+ and 
GRAPHICS ULTRA PRO give you 
no-regrets performance with all of 
today's applications. And they're 
perfectly poised for the leap forward 
into 32-bit operating systems and 
multimedia applications. 

„ See Us At 

©<C@fllWlWFall'93 

Getthe Jump on 
the Latest Technology 

Don't let inadequate technology 
give you or your PC a nervous 
breakdown. Our mach32 Accelerator 
Chip and 2.0MB of standard memory 
accelerate graphics to heights that 
others can't 
match. And 
ATI's newest 


accelerated by 


ATI TECHNOLOGIES 1 hJC 


accelerators 
are multimedia-ready, with 
hardware-assisted scaling of motion 
video images under Windows for full 
screen playback. 


inde@ 

INTEL VIDEO TECHNOLOGY 


to a Graphic 

MULTIMEDIA ACCELERATION 


BEST 151 


S™ 


< 5 


POOR 0 


ATI mach32 


UNASSISTED 


lx 


2x 

VIDEO IMAGE SIZE 


4x 


Software Safety Net 

Software driver support shouldn’t 
have to be a giant leap of faith... 
but without it an accelerator is just 
an expensive VGA card. ATI gives 
you the best driver selection with the 
full security of 8514/A-compatible 
acceleration, plus up-to-the-minute 
ATI drivers for all major applications, 
including 32-bit environments, like 
OS/2 21 and Windows NT. 1 


Don't Fall Behind 

ATI helps you stay on the leading 
edge, without going over the brink 
financially. Our new upgrade plan 2 lets 
you move up to the latest hardware... 
at a fraction of the regular price. 


Conclusion 



GRAPHICS ULTRA* 

► True color at 800x600 and 65,000 
colors at 1024x768 

► Non-interlaced 
1280x1024 in 
256 colors 

► Ricker-free 
Windows, up to 
76Hz refresh 
rate 

► 2.0MB memory 

► Fast DOS and graphics performance 

► Enhances and accelerates 
Video for Windows 


► S299.00 3 


► 


► 


► 



GRAPHICS ULTRA PRO adds 
VRAM for better 
performance at 
higher refresh and 
greater colors 
Non-interlaced 
1280x1024 
graphics at 
74Hz refresh 
ISA 4 , or VL-B 


$499.00' 

► EISA or Micro Channel $549.0Q 3 


So look before you leap. Drop 
in to your local ATI dealer and let 
our counselors help you avoid a 
graphic mistake. 


GRAPHICS ACCELERATORS • MULTIMEDIA • COMMUNICATIONS 




ATI TECHNOLOGIES INC. 

33 Commerce Valley Drive East 

ThonthtEI, Ontario 

Canada 1ST Mft 

Tel a phone: {90S) 882-2600 

Fee simile: (905)662-2620 

User Support: (905)892-2626 

BBS: (905)764-9404 


Copyright © ATI Technologies Inc., 1993. ATI, GRAPHICS ULTRA+, GRAPHICS ULTRA PRO and macfi32 are registered trademarks of ATI Technologies Inc. All ether company and/or product names 
era trademarks and/or registered trademarks of their respective manufacturers. Features and specifications are subject to change without notice. Products may not be exactly as shown. '32-bit 
OS/2 2.1 drivers will be available in September 1993; 16-bit OS/2 2.1 drivers currently included. ATI drivers included in Windows NT package. ’Tradeup plan to latest ATI products: call or fax for 
further information. Suggested US retail prices, dealers may sell for Jess. ‘Mouse included with ISA versions only. 
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Three ways to 3-D 

All types of computer simulations from data analysis to virtual reality require 3-D graphics-rendering 
hardware that can create complex images in real time 



L ike most computer-related technolo¬ 
gies that capture the imagination of 
the general public, virtual reality has been 
hyped to the point of overkill. Neverthe¬ 
less, the usefulness and economy of a 
technology that lets you explore the dy¬ 
namics of an object or system built from 
polygon descriptions rather than from 
plastic and steel are beyond question. 
Once you understand the complexity of 
the many pieces that make up a virtual- 
reality system, you can better separate the 
hype from the reality of this interesting 
technology, 

A flight simulator is the best-known 
example of such a system, where what 
you see on your screen changes in re¬ 
sponse to how you manipulate the con¬ 
trols of your virtual aircraft. The more the 
visual image created by the simulation re¬ 
sembles what you would see from the 
cockpit of a real aircraft, the better the 
simulation will succeed in conveying the 
experience of flying an airplane—with¬ 
out the risk of you crashing a multimil- 
lion-dollar machine, which would have 
nasty consequences for both you and the 
aircraft. 

Behind the Scenes 

The representation of virtual worlds— 
whether they reflect the fantastic or the 
mundane—presents great challenges to 
the designers of virtual-reality systems. 
By far the most common method used to 
represent such a world is as a collection 
of objects. These objects are programmed 
to react in a realistic way to the inputs you 
supply the system. To complete the feed¬ 
back needed for a successful simulation, 
however, the system must also be able to 
visually represent the state of these ob¬ 
jects in real time. 

Thus, the heart of any virtual-reality 
system, or any computer-based simula¬ 
tion, is the graphics hardware that creates 
the images you view when you use the 
system. A successful system can create 
images so compelling that you will be hard 
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pressed to distinguish the real from the 
virtual. 

Consider the work that a graphics sub¬ 
system has to do to animate 3-D objects. 
Working from a database that describes 
the objects, their position in a coordinate 
space, and their color and texture proper¬ 
ties, the graphics subsystem has to create a 
bit-map representation of the objects, based 
on the position and orientation of the ob¬ 
server in the scene and the position, color, 
and intensity of any sources of illumina¬ 
tion. For most general-purpose desktop 
machines, you measure the time it takes 
to render one frame of such an animation 
in hours. This is why real-time 3-D ani¬ 
mation remains the realm of specialized 
hardware graphics engines. 

Working with 3-D 

The following articles describe 3-D graph¬ 
ics engines from Hewlett-Packard, Sun 
Microsystems, and Silicon Graphics, Inc. 
These subsystems represent three ways of 
tackling the problem of generating a vi¬ 
sual representation of an object database. 
They vary because users require different 
capabilities and have different price sen¬ 
sitivities. In addition, they represent three 
different philosophies of creating 3-D im¬ 
ages. 

HP’s 3-D graphics concentrates dedi¬ 
cated hardware on the most processing- 
intensive part of the pipeline used to create 
the images. By leaving front-end calcula¬ 
tions to the system CPU, the HP graphics 
subsystem scales in performance as you 
move to better-performing CPUs. 

On the other hand, the Sun and SGI sys¬ 
tems use dedicated hardware for all as¬ 
pects of the pipeline. Despite this, the Sun 
ZX graphics subsystems and the SGI 
RealityEngine 2 differ markedly in design 
and cost, as well as in the markets they 
address. Sun ZX graphics subsystems are 
far less expensive than the RealityEngine 2 , 
thus giving more people access to 3-D 
graphics. 

The SGI RealityEngine 2 is a master¬ 
piece of hardware engineering. Like all 
masterpieces, it is expensive. It is designed 
for those people who need the best avail¬ 
able 3-D graphics performance, regard¬ 
less of cost. 

Like all aspects of computing, graphics 
rendering is getting better, faster, and less 
expensive all the time. However, from the 
descriptions that follow, you’ll find that it 
still takes a lot of technology to create the 
images of virtual worlds. ■ 

—Bob Ryan 


HP Takes a Dual 
Approach 

HP’s graphics technology takes advantage of the ever-increasing 
power of the PA-RISC architecture. Here’s how it works. 

NORTON EWART AND LARRY THAYER 


T he job of a 3-D graphics subsystem is 
to convert a database describing a 
physical object into a representation of 
that object on the screen. This is a com¬ 
pute-intensive task that is rich in floating¬ 
point math and features large data sets. A 
designer's challenge is to implement a sub¬ 
system that performs at interactive speeds, 
all the while staying within a typical user’s 
budget for 3-D graphics hardware. 

The special-purpose processor the de¬ 
signer uses to deliver this performance is 
called a graphics pipeline. Among differ¬ 
ent graphics subsystems, the principal dif¬ 
ferences lie in the designer’s implemen¬ 
tation of this pipeline. 


end of the graphics pipeline, this stage is 
where the primitives representing the phys¬ 
ical model are calculated. The types of op¬ 
erations that occur here include rotation 
and scaling. Once the physical structure 
has been calculated, the colors are applied, 
using calculations for diffuse lighting and 
specular highlighting. 

Following the geometry and color cal¬ 
culation stage comes the rasterization 
stage. During rasterization, the polygons 
are mapped to the pixels on the screen. 
Rasterization is often called the back end of 
the graphics pipeline. This compute-inten¬ 
sive process consists of three major steps. 


The Pipeline Process 

Your application both creates the database 
representing the physical object and pro¬ 
vides an interface for interacting with the 
data. When you call for a 3-D view of 
the data, with lighted and shaded sur¬ 
faces, the pipeline goes into action. It 
uses polygonal primitives (e.g., trian¬ 
gles and quadrilaterals) to represent the 
geometric form of the data in the ap¬ 
plication database. In general, pro¬ 
cessing demand increases as you move 
from left to right along the pipeline. 
This fact is important when assessing 
the trade-offs involved in the various 
implementations. 

We refer to the first stage of a graph¬ 
ics pipeline as the geometry and color 
calculation stage . Often called the front 

The HP graphics philosophy is 

embodied in this HP/Apollo Series 700 
Model 735 workstation. The PA- 
RISC CPU handles geometry 
calculations, while the graphics 
subsystem performs 
rasterization. 


Stepping Out 

The first step in rasterization is polygon 
decomposition and edge setup. Here, a 
polygon’s vertices, which are determined 
during the geometry calculation, are used 
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to calculate the slopes of the polygon's 
edges. Following this comes edge inter¬ 
section and span setup. Here, the system 
determines the intersection of the poly¬ 
gon’s edges with physical pixel rows from 
the vertex and edge slope data. Also cal¬ 
culated in this step is the length of the hor¬ 
izontal pixel rows that span (or fill) the 
polygon. 

The final stage is pixel generation. Here, 
the graphics subsystem uses the Z-buffer 
data to determine the colors of the indi¬ 
vidual pixels that make up the display. 
Using shading calculations, it also deter¬ 
mines how color will vary across the hor¬ 
izontal spans of the polygon. 

The amount of data that must be ma¬ 
nipulated increases dramatically at each 
step in the graphics pipeline. For exam¬ 
ple, because .several spans per pair of poly¬ 
gon edges typically need to he calculated. 


the number of calcu¬ 
lations involved in 
edge intersection and 
span setup is greater 
than that for the total 
process up to that 
point, including ge¬ 
ometry calculation 
and edge setup. Si¬ 
milarly, there are typ¬ 
ical I y several pixels 
per span, so the com¬ 
putational require¬ 
ments of pixel gener¬ 
ation are even greater. 

Because of this, the 
most cost-effective way to apply dedicat¬ 
ed compute-power in a graphics-subsystem 
design is in the back end, where the com¬ 
plex rasterization process occurs. 

Depending on your cost and perfor¬ 


mance goals, a range 
of possible pipeline 
implementations ex¬ 
ists, from doing it ah 
in software to doing 
it all in hardware. The 
lowest-cost and low¬ 
est-performing option 
is the software-only 
pipeline. 

If the pipeline is 
implemented in soft¬ 
ware, then the CPU 
performs the graphics 
calculations along 
with the normal cal¬ 
culations involved in running your appli¬ 
cation. In addition to requiring many com¬ 
pute cycles, the amount of data that needs 
to be sent between the CPU and the graph¬ 
ics subsystem is very large. This imple¬ 
mentation is typically acceptable 
only on fast CPUs with high I/O 
bandwidths or with small data 
sets. 

Oftentimes, the architecture 
of the CPU can make a software- 
only pipeline an acceptable al¬ 
ternative. For example, Hewlett- 
Packard includes instructions in 
Lhe PA-RISC architecture to fa¬ 
cilitate the rapid movement of 
blocks of data from main mem¬ 
ory to the frame buffer, result¬ 
ing in acceptable 3-D modeling 
performance for many users even 
on nonaccelerated products such 
as the HP/Apollo Series 700 
Models 715 or 735 with 8-bit 
plane color graphics all-haidware 
pipeline. 

You get the highest graphics 
performance when you imple¬ 
ment the entire pipeline, from 
geometry calculation to rasteri¬ 
zation, in hardware. All-hard- 
ware implementations com¬ 
pletely off-load the CPU and use 
custom, dedicated, high-perfor¬ 
mance processors to perform all 
computations in the graphics 
pipeline. Most graphics subsys¬ 
tems on the market today use this 
technique, including the DEC 
PGXT Turbo, the IBM Gt4x, the 
Silicon Graphics Elan and Ex¬ 
treme systems, and the Sun Mi¬ 
crosystems GT. 

Although it provides the best 
performance, this implementa¬ 
tion has several drawbacks: It is 


Graphics Designs 

A 


Graphics subsystem 
design choices 


Software pipeline 


Software 

geometry 

Hardware 

rasterization 

Hardware pipeline 


You have three choices in designing a graphics subsystem: perform both halves of the pipeline 
in hardware or software or perform geometry in software and rasterization in hardware. Hewlett- 
Packard believes the combination vf software and hardware is the most cost-effective. 



As you move from left to right in the graphics pipeline, the operations become more and more 
compute-intensive. Geometry and color calculation is normally considered the *front end*' of the 
pipeline, while rasterization is the "back end . f< 


You get the 
highest graphics 
performance when 
you implement the 
entire pipeline in 
hardware. 
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the most expensive option—typically out 
of the price range of average users. In fact, 
it is not uncommon for a graphics subsys¬ 
tem using this approach to cost more than 
the CPU it connects to. Moreover, perfor¬ 
mance is forever stuck at the level that the 
dedicated hardware pipeline provides, and 
it doesn’t scale up with advancing CPU 
performance. 

Solomon’s Choice 

Between the all-software and all-hardware 
solutions lies the combination of software 
and hardware. As was mentioned earlier, 
the computational demands of 3-D graph¬ 
ics increases toward the back end of the 
pipeline, where rasterization occurs. A 
graphics subsystem that includes hardware 
acceleration for the rasterization process 
significantly reduces the demand on the 
CPU, as well as the amount of data that 
must be sent from the CPU to the graphics 
board. HP uses a hardware/software im¬ 
plementation in its CRX-24Z and CRX- 
48Z graphics subsystems, available on the 
HP/Apollo Series 700 Models 715 and 
735. The CRX-24Z uses a single-path ras¬ 
terization engine based on custom VLSI 
running at 40 MHz. The CRX-48Z pro¬ 
vides a dual-path approach running at a 
faster 62.5-MHz rate, delivering up to eight 
times the graphics performance of the 
CRX-24Z in some benchmarks. 

Because rasterization is a well-defined 
and repetitive calculation, it can be im¬ 
plemented with reasonably low-cost hard¬ 
ware. Manufacturers can deliver high- 
performance graphics subsystems at a low 
cost by matching the amount of rasteriza¬ 
tion acceleration to the geometry-handling 
capabilities of the CPU. 

A secondary benefit results from hav- 
ingthe CPU process the geometry calcu¬ 
lations: Graphics performance scales with 
increasing CPU performance. This is a 
valuable side effect in the current envi¬ 
ronment of exponentially increasing CPU 
performance. 

In summary, the high performance of 
RISC CPUs has enabled HP designers to 
combine them with a rasterization engine 
to get high performance at a reasonable 
price. And HP’s implementation of the 
pipeline assures that graphics performance 
will continue to grow as CPU performance 
grows. ■ 


Norton Ewart is a product manager for graphics 
workstations at Hewlett-Packard, and Larry • Thay¬ 
er is an engineer/scientist there. You can reach 
them on BIX c/o “ editors. ” 


Sun Breaks the 
Bottlenecks 

Sun Microsystems uses an all-hardware graphics engine that 
combines performance with economy 

BILL FLEMING 


T he new Sun Microsystems SparcSta- 
tion ZX 3-D graphics subsystem is 
designed to provide advanced graphics 
rendering for 3-D applications while re¬ 
ducing component and manufacturing 
costs. These days, few secrets are left when 
it comes to high-end graphics performance: 
Bringing affordable 3-D computing to a 
volume market lies in overcoming bottle¬ 
necks in graphics processing and leverag¬ 
ing component technologies via the high¬ 
est possible level of integration. 

The key to building the Sun ZX graphics 
subsystem lay in pinpointing which por¬ 
tions of the graphics pipeline are scalable 
(and. therefore, less prone to bottlenecks), 
and which are not. Developers began by 
working backward from the limitation of 
memory bandwidth that VRAM (video 
RAM) imposes. They based design choices 
on the idea that by breaking down com¬ 


plex geometry at the beginning state of 
graphics rendering, you could more effec¬ 
tively define and control the processing 
burden imposed on the individual FPUs. 
They got greater performance by providing 
scalable processing to rendering operations 
such as edge walking and span interpola¬ 
tion. Finally, they used the timing con¬ 
straints associated with the cross-con¬ 
nection of multiple drawing processors 
accessing common VRAM to define the 
optimum number of drawing processors. 

The Sun ZX uses a double-wide SBus 
form factor consisting of two boards, 
stacked vertically to double the available 
area. In the space allocated for two SBus 
cards (approximately 5 by 9 inches), the 
graphics processor offers 96-bit planes of 
DRAM/VRAM, associated SRAM (static 
RAM), a RAMDAC, and four types of 
custom ASICs (application-specific ICs). 
The ASICs substantially reduce the 
requirement for discrete chips and 
eliminate glue logic. Higher inte¬ 
gration also provides additional size 
and power reduction. 

The Sun ZX is optimized to ac¬ 
celerate the geometry-oriented XGL 
foundation graphics library, which 
includes 2-D and 3-D graphics prim¬ 
itive functions to support a wide va¬ 
riety of graphics-based applications. 
XGL is the foundation interface on 
which most industry-standard and 
third-party graphics APIs are built, 
including OpenGL, PH1GS, HOOPS, 
PEXLIB, and others. 

Inside the ZX 

The main elements of the Sun ZXare 
the command ASIC, four floating¬ 
point processors, five drawing 
processors, and the frame buffer that 



An important feature of the Sun SparcStation ZX 
graphics architecture used to render the photo is its 
ability to perform dynamic tessellation of NURBS 
(nonuniform rational B-splines) curves and surfaces. 
NURBS are concise, yet powerful, representations of 
simple and complex geometries. From a high-level 
mathematical description, the graphics system tessellates 
curved geometry into lines (in the case of cur\ r es) or 
triangles (in the case of surfaces). 
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When protecting your software against piracy and 
unauthorized use, make sure that your protection 
system has all the following qualities: 

A GOOD HARDWARE KEY 

Hardware-based software protection systems are now the 
standard worldwide. However, not all keys are the same. 
A good key should have all the following features: 

^ Compatibility and transparent The key should 
work without any problem on your 
customers’ computers. The user should be 
able to forget the key after connecting it. 

^ Unbreakable electronics. A customized ASIC 
(Application Specific Integrated Circuit) component 
should be integrated in the key. This prevents reverse 
engineering and makes cracking virtually impossible. 

^ A unique and inaccessible software developer’s 




code burnt into the ASIC. (This code should not be held in the key’s memory, 
where it can be read and altered.) 

l/ A Read/Write Memory inside the key should be available on demand. 

The memory should be writable in the field, on any PC, without any special 
programming equipment 

l/ Very low power consumption, enabling the key to work even under the 
worst power conditions, on PCs and laptops, with or 
without a printer. 

POWERFUL SOFTWARE 

l/ A Linkable Protection Module with 
which calls can be made to the key from any 
point in the protected program. 

\/ An "Envelope” installation program. Such 
programs enhance security while making it possible to 
protect a software even without its source code. 

1 / Sophisticated antidebugging and encryption mechanisms. 



HASP’- The Professional Software 
Protection System 


***** 
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HASP® OFFERS YOU 
ALL THESE FEATURES 
AND MORE: 

HASP was designed by a team of computer ex¬ 
perts, professional cryptologists, and electrical 
engineers. As a result, HASP keys are supported 
by what is probably the best software in the mar¬ 
ket, and the HASP system has worked on every 
computer it has been tried on. In addition to all 
the features mentioned above. HASP provides: 

1 / A Full Authorization System for protecting 
dozens of programs using only one key. 

1 / A Pattern Code Security System (PCS) 
enabling parallel processing of multiple calls by 
the Linkable Protection Module. 

^ A Virus Detection option that can be in¬ 
corporated in the protected program to check 
whether it has been infected by a virus. 

•/ Several HASP keys can be connected one 
behind the other. Small physical size ensures 
maximum convenience for your customers. 

NETHASP- THE ULTIMATE 
SOFTWARE PROTECTION 
FOR NETWORKS 

1 / Only one NetHASP key is needed to run a 
protected program from many stations in a 
network. NetHASP provides full support for 
protecting DOS and WINDOWS software under 
network environments, including Novell dedicated 
& non-dedicated servers, Lan Manager, Lantastic, 
Banyan, DLink, and NET-BIOS based LANs. 


WHAT OTHERS ARE SAYING 
ABOUT US: 

In all the products we tested, except the 
HASP, we could see through the encrypting 
and questioning procedures... and crack 
them. 

CT Magazine (Germany) 

MemoIIASP: ...of all the protection devices 
tested is without any doubt, the one which 
combines the best features. 

PCompatible (Spain) 

Trying to crack a program... that was pro¬ 
tected utilizing all of HASP’S features - is like 
searching for the Holy Grail. 

Micro Systems (France) 

PC dongles... come with varying claims as to 
their transparency. The majority suffer from 
problems when a printer is connected... the 
DESkey and HASP-3 are not affected... 

Program Now (Britain) 

Of all keys tested, HASP is the most 
ambitious one... the quality of HASP 
manufacturing seems excellent. 

PC Compatible (France) 



OPERATING 
ENVIRONMENTS 

PC: DOS, WINDOWS, WINDOWS -NT, OS/2, 
SCO UNIX, SCO XENIX, INTERACTIVE UNIX, 
AIX, AUTOCAD, DOS EXTENDERS, LANS 
MAC (ADB port): System 6.0.5 and up 

NEC (Serial Port): DOS, WINDOWS 

AND THE BOTTOM LINE: 

We offer some of the most competitive prices in 
the market. There are no hidden costs! Since 
1984, HASP has enabled thousands of software 
producers in more than 40 countries, including 
several Fortune 500 companies, to protect their 
software. 

Please call us for our HASP evaluation package. 

/^ALADDIN 




SOFTWARE 
SECURITY INC. 


North 
America: 


International 

Office: 


France: 


200 Broadhollow Rd„ Surte #207 
Melville, NY 11747, USA 
Tel: 800-223 4277 
516-424 5100 
Fax: 516-424 0300 

ALADDIN 

KNOWLEDGE SYSTEMS LTD. 

15 Bert Oved St.. Tel-Aviv, Israel 
RO.Box;11141 Tel-Aviv61110 
Tel: 972-3-5375795 
Fax: 972-3-5375796 

ALADDIN FRANCE S.A. 

Tel: 33-1 40 85 98 85 
Fax: 33-1 41 21 90 56 


member of 



I Australia Conlab Pty. Ltd., 3 8985685 ■ Belgium Akkermans bvba, 3 2338826 ■ CZECH ATLAS Ltd.. 2 766085 ■ Chile Micrologic! S.A., 562 222 1388 
I Denmark SC Metric a/s, 42 804200 ■ Germany CSS GmbH, 201 7498640 ■ Greece Unibrain SA, 1 6856320 
I Holland Akkermans BV, 45 241444 ■ Italy Partner Data S.r.l., 2 33101709 ■ Japan Athena, 3 58 213284 ■ Korea Dae-A Engineering, 2 848 4481 
I New Zealand Training , 4 5666014 ■ Poland Systherm 61 475065 ■ Portugal Futurmatica Lda., 1 4116269 ■ South Africa D Le Roux, 11 886 4704 
I Spain PC Hardware, 3 4493193 ■ Switzerland Opag AG. 61 7112245 ■ Taiwan Teco Ltd., 2-555 9676 ■ Turkey’ Mikrobeta Ltd., 4-4677504 


Circlo 65 on Inquiry Card. 
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3 Datapro on CD-ROM 

Now you gain virtually instant 
access to Datapros product and tech¬ 
nology services from your own PC, 
with Datapro on CD-ROM 

Menu-driven software makes it 
simple to browse through the table of 
contents or search by keywords and 
subject to get fast answers to all your 
technology questions. And you can 
simultaneously view multiple reports 
and cut and paste between applica¬ 
tions to custom-tailor analyses. 
Available in both Windows and DOS. 































KEEP PACE WITH THE NEWEST 
INFORMATION TECHNOLOGIES, 
YOU NEED PROFESSIONAL HELP 

PRESENTING THE FULL LINE OF 
DATAPRO INFORMATION SERVICES 


Downsizing. Wireless. Client-server com¬ 
puting. Multimedia. ATM. Strategic plan¬ 
ning and sound business decisions 
depend upon keeping up with the latest 
information technologies. 

But you probably need a supercom¬ 
puter to sort through all the publications 
that end up on your desk. Sure, consul¬ 
tants can help, as long as you're willing to 
pay as you go. 

Isn't it time you turned to 
Datapro information services? 

For over two decades Datapro's 
unmatched information services have 
helped users, buyers, and managers of 
information technology plan effectively. 
And Datapro has been there every step of 
the way—from mainframes and dumb 
terminals, through the PC revolution, to 
the rise of internetworks. 

Today, with its staff of over 400 spe¬ 
cialists and more than 100 expert ana¬ 
lysts, Datapro has the resources to 
address virtually every critical issue in 
computing and communications. 

An essential resource for anyone 
who must evaluate, implement, 
or manage technology. 

Whether you want a quick overview 
or are looking to build a complete library 
of research materials, Datapro's compre¬ 
hensive information technology services 
can help you make decisions quickly. 
Charts, tables, and graphs make it a snap 
to compare product features, functions, 
and prices. And once your system is up 
and running, Datapro is there to help you 
manage and maintain it. 

That's why IT professionals use Data¬ 
pro to stay up to date. Sales and market¬ 
ing professionals count on us to help’ 
them track trends. And vendors turn to 
Datapro to size up the competition. 

Datapro's line of comprehensive 
information services can meet all 
your needs. 

With Datapro's complete line of infor¬ 
mation services, you're always in the 
know no matter what your concerns. 

Product and Technology Services 

© First Looks. Keep tabs on major 
developments in information technology 

Available on CD-ROM 

Circle 386 on Inauirv Card. 


until a complete report is available. 

0 User Ratings. Get beyond the hype 
and find out which vendors can really 
deliver on their promises. 

© Technology Concepts. Stay ahead of 
the game when it comes to vendor strate¬ 
gies and other vital issues. 

© Market Overviews. Discover the mar¬ 
ket's promising vendors and products. 

© Comparison Columns. The effortless 
way to make side-by-side appraisals. 

0 Competitive Outlooks. Put products 
and underlying technology in perspective. 

© Product Reports. An in-depth look at 
specs, features and functions, pricing, 
interoperability, and other issues. 

© Management Reports. Practical 
advice from professionals that takes the 
mystery out of managing information 
technology. 

Business Services 

Datapro Online. Tap into three online 
databases from the office, at home, or 
even on the road. 

Reprints. A cost-efficient way to deliv¬ 
er your product message and verify prod¬ 
uct features and benefits. 

Feature Reports. Cull just what you 
need from Datapro's database of infor¬ 
mation services and put a sharp focus on 
strategic business decisions. 

Custom Publishing. Package the latest 
product information in a convenient, sin¬ 
gle source tailored to keep sales person¬ 
nel one step ahead of the competition. 

Consulting Services 

Flelp Desk. A telephone inquiry service 
to help you make the best use of your 
Datapro information service. 

Assist On Demand. Pay only for the 


information you need about a specific 
product, vendor, or technology. 

Surveys. Determine the strengths and 
limitations of your products—and your 
competitors'—from actual users. 

On-Call Consulting. Fast answers to 
most inquiries within minutes—via 
phone, fax, or electronic mail. 

Educational Services 

On Site Seminars. Custom-tailor a cur¬ 
riculum in any aspect of information tech¬ 
nology right where you do business. 

Computer-Based Training. Get a 
grounding in the fundamentals or master 
advanced topics right on your own PC. 

Teleconsulting. Let a conference call 
between students and instructors ad¬ 
dress implementation issues that come 
up in later stages of a project. 

International Services 

© Datapro International. Get up-to- 
the-minute industry analyses and in- 
depth evaluations into the hands of pro¬ 
fessionals whose responsibilities extend 
beyond the U.S. 

Market Research Services 

Northern Business Information. A Data¬ 
pro subsidiary, Northern Business Infor¬ 
mation is the world's foremost strategic 
telecom research company. 

Send for a free demo disk today. 

DATAPRO 

Datapro USA, 600 Delran Parkway, Delran, New lersey USA 
08075, Tel 800-328-2776, Fax 609-764-2812 
Datapro International, McGraw-Hill House Shoppenhangers 
Road. Maidenhead Berkshire. England SL6 2QL v r « 
Tel -44 <01 628 773277 Fax -44 <0) 628 773628 gig 


Please send me more information on the following Datapro services: 


Product & Tech¬ 
nology Services 

□ Computer Systems 

□ Communications 

□ Free Demo Disk 


Business Services 
□ Datapro Online 
CT Reprints and 
Feature Reports 
C Custom Publishing 


Consulting Services 

□ Help Desk 
C Assist On Demand 
C Surveys 

O On-Call Consulting 


P I'm interested in learning more about Datapro on CD-ROM £ 

Name...Title. 

Organization.Telephone.. 

Address.... 

City... 


Other Services 

D Educational Services 

C Datapro 
International 

C Northern Business 
Information 


..State. 
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holds the image bit map. Together, these 
form the graphics pipeline of the Sun ZX. 

First in the chain is the ZXCommand 
ASIC, which converts application-gener¬ 
ated chained vertex data into a number of 
isolated drawing primitives. The incom¬ 
ing vertex data, which exists in a variety 
of numeric formats, contains position data, 
vertex and facet, normal and color infor¬ 
mation, edge highlight flags, and chaining 
information. Normal and color information 
are represented as 32-bit floating-point 
numbers. The command processor con¬ 
verts this data into isolated triangle and 
line commands—all with floating-point 


arguments—before sending it to the float¬ 
ing-point ASICs. 

The next section of the pipeline is the 
floating-point transform. It consists of four 
custom ZXFloat ASICs, each with its own 
SRAM. Each ZXFloat is a specialized 
floating-point processor that is optimized 
for low-level graphics operations that scale 
linearly in performance. The SRAM con¬ 
tains microcode used by the ZXFloat chip 
to perform its specialized operations. 

The ZXCommand ASIC accesses each 
ZXFloat chip to determine if the chip is 
busy or available. If a ZXFloat is avail¬ 
able, the ZXCommand chip sends it a 
graphics primitive via its accelerator port. 
The ZXFloat processes the primitive and 
signals the ZXCommand chip when it has 
completed processing. The ZXCommand 


chip then arranges for the result to be sent 
from the ZXFloat chip to the render section 
of the pipeline. 

The ZXFloat chip converts individual 
dot, vector, and triangle data from 3-D 
model coordinates to 3-D world coordi¬ 
nates and then to 3-D device coordinates 
represented by frame-buffer pixel loca¬ 
tions and Z-buffer values. It performs 
lighting calculations that result in three 
floating-point values (i.e., RGB) for each 
vertex. These values are a function of the 
color and surface properties of the triangle, 
the color of the lights, and the angle that 
the light hits the surface. In addition. 


ZXFloat performs window clipping on 
the rendered image. 

Rendering an Image 

The render section of the Sun ZX graphics 
pipeline consists of five ZXDraw ASICs. 
Each controls one-fifth of the frame-buffer 
memory, which is organized into a five- 
by-one interleave factor. Each ZXDraw 
processor operates independently; togeth¬ 
er they can render up to the maximum 
VRAM bandwidth. 

The ZXDraw ASIC has two internal 
data paths for rendering: accelerated and 
direct. The accelerated geometry path con¬ 
tains drawing hardware for 3-D images, 
while the direct path allows access to the 
frame buffer for windowing systems and 
applications that do not need to pass 


through the transformation pipeline. 

For 3-D accelerated operations, ZX¬ 
Draw converts the dot, vector, or triangle 
parameters calculated by the ZXFloats into 
pixel operations for the frame buffer. For 
the vertices. ZXDraw receives various val¬ 
ues, such as the slopes of the sides of a 
triangle, and the corresponding increments 
for the RGB values. ZXDraw fills in all 
the intermediate pixels that the vertices 
outline. ZXDraw is also responsible for 
raster operations, vector antialiasing, al¬ 
pha transparency, and Z-buffer algorithms. 

The ZXDraw processors operate on the 
bit map held in the the Sun ZX frame 
buffer, which consists of 
1280 by 1024 pixels by 
96-bit planes. The memo¬ 
ry planes are organized as 
48-bit image planes, a 24- 
bit plane Z-buffer, eight 
overlay planes, 10 window 
ID planes, and six fast- 
clear planes. 

The 48-bit image planes 
hold a color value for each 
pixel to be displayed. The 
system uses one of two 
color models: 24-bit RGB 
true color or 8-bit indexed 
color. The color model is 
selected on a per-pixel ba¬ 
sis by the window ID 
planes. In the 24-bit true- 
color model, two separate 
24-bit planes are dedicated 
to displaying the 16.7-mil- 
lion-color gamut. Each 24- 
bit plane is divided evenly 
into 8-bit planes each for 
the three primary colors: 
red, green, and blue. The 
two frame buffers are referred to as buffer 
A and buffer B. As the system displays 
the image in buffer A, the next stage in 
the image’s transition is being drawn in 
buffer B. When the contents of buffer B are 
complete, the display is switched from 
buffer A to buffer B. 

The 24-bit Z-buffer stores the depth val¬ 
ue for the last pixel written at a given lo¬ 
cation into the image buffer. Z-buffering 
enables the system to make visible the por¬ 
tions of an object that are nearer to the 
viewer and hide the portions that other 
portions of the object should conceal. This 
process is called hidden surface removal , 
and a ZXDraw ASIC performs it. The 
process tests to determine which faces are 
in front and removes those surfaces that 
should be hidden. continued 



Sun Microsystems implements the SparcStation ZX pipeline using ASICs, which cut down on the chip 
count and add flexibility to the design . One ASIC acts as the command processor, while the four that make up the 
Jloating-point transform perform geometry calculations and the five in the rendering section write to the bit map. 
A final AS/C handles output to the monitor. 
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Damn the 
Torpedoes! 

Silicon Graphics takes an immediate approach to imaging 
with its fuit-speed-ahead Reality Engine 2 


The eight overlay planes on the Sun ZX 
serve as an additional 8-bit indexed color 
frame buffer. The overlay data can be 
transparent or solid. Overlay planes pro¬ 
vide nondestructive annotation of under¬ 
lying 8- or 24-bit images. They enable an 
image (e,g„ a mail tool) to be temporarily 
superimposed over another image without 
affecting the image underneath: it need 
not be redrawn when the overlay image is 
removed. 

The six fast-clear planes implement the 
fast-clear function for three selected dou¬ 
ble-buffered image windows or for six 
single-buffered windows. Each fast-clear 
plane pair can be assigned to clear one 
double-buffered window at optimized 
hardware speed. Before the beginning of 
a new frame, the appropriate fast-clear 
plane is cleared to all zeros, using a spe¬ 
cial high-speed clear mode, indicating 
that the values stored in the image and 
Z-buffer planes are invalid for a speci¬ 
fied window. 

Video Output 

The last stage of the graphics pipeline is 
the video-output section, which consists 
of the ZX Cross ASIC and a RAMDAC. 
The ZXCross ASIC contains the window 
ID lookup tables and the color lookup 
tables, along with the programmable video- 
timing generation and hardware-cursor 
generation logic. The window TD lookup 
tables define the window’s display prop¬ 
erties, such as the color mode* double- 
buffering, and so on. The color lookup 
tables are, in essence, color maps, which 
contain a selection of colors for a particu¬ 
lar application, Color lookup tables are 
used primarily in 8-bit indexed mode. 

The ZXCross ASIC performs output 
pixel multiplexing (buffer and channel se¬ 
lection, pseudocolor lookup, and gamma 
correction, as required). The system sup¬ 
ports many monitor resolutions, ranging 
from NTSC at 640 by 480 pixels to 1280 
by 1024 pixels noninterlaced. The ZX sys¬ 
tem can also output stereo images that re¬ 
quire the use of stereo glasses. 

Sun Microsystems believes that the 
SparcStation ZX graphics subsystem will 
usher in an era of affordable high-perfor¬ 
mance 3-D graphics. Perhaps then, high- 
end graphics systems can finally achieve 
high volumes, helping users solve many 
computing problems. ■ 


Bill Fleming is a senior product manager at Sun 
Microsystems (Mountain View, G4T You can reach 
him on BiX do "editors ." 


DOUGLAS VOORHIES 


S ilicon Graphics, Inc. is focused on 
graphics technology. All its work¬ 
stations, from $5000 personal machines 
to million-dollar multiprocessing super¬ 
computers. can display dynamic 3-D col¬ 
or images. While the emphasis at the low r 
end is on price and performance, the em¬ 
phasis at the high end is on raw perfor¬ 
mance and superior image quality. 
Achieving smooth motion (30 to 60 
frames per second) while using sophis¬ 
ticated rendering techniques is far more 
demanding than the more modest rates 
common in the marketplace, ll requires 
powerful hardware acceleration: in some 
high-end configurations, the graphics hard¬ 
ware exceeds the cost and complexity of 
the rest of the system. And it requires that 
the system and interface be designed from 
the start to accommodate such accelera¬ 
tors. 

Graphics for a Dynamic World 

SGI emphasizes its immediate-mode ap¬ 
proach to the graphics hardware/software 
interface. To minimize system bandwidth, 
most systems send a description of the sur¬ 
faces to be rendered to the graphics sub¬ 
system, which redraws them frame by 
frame as the viewpoint changes. This tech¬ 
nique is called retained-mode graphics. 
On the other hand, with immediate mode, 
the surface description is sent repeatedly, 
every frame, without retaining the previous 
surface description in the graphics sub- 
system. This has the obvious cost of re¬ 
peatedly sending data that may change in¬ 
frequently: however, it has two profound 
and subtle advantages. 

First, immediate mode allows applica¬ 
tions that display changing information 
to run as efficiently as those with mostly 
static information. Immediate mode in¬ 


vites rather than punishes dynamic appli¬ 
cations. Second, retained information in a 
graphics subsystem is essentially a “sec¬ 
ond database” that duplicates data struc¬ 
tures inside the application. When that 
data changes, the retained data must be 
edited synchronously. It’s a bit like keep¬ 
ing a document in a laser printer and send¬ 
ing editing commands to the printer rather 
than simply sending the final version in 
its entirety. Because immediate mode 
doesn’t need to synchronize an appli¬ 
cation's data structures with data stored 
in the graphics subsystem, it is far easier 
to program. Of course, for those of you 
with static scenes. SGfs QpenGL—a pro¬ 
gramming interface and library for 3-D 
graphics applications—supports retained 
graphics as well 

SGI also goes far beyond displaying 
static scenes by enriching its workstations 
with digital media. Adding 3-D graphics to 
a multimedia presentation can create a 
crisp and dazzling impression, and video 
I/O lets you use live images to decorate 
3-D surfaces or use them as backgrounds 
to 3-D scenes. In addition, you can har¬ 
ness the power of the rendering hardware 
to perform real-time image manipulation 
on a video stream, 

Silicon Reality 

The system that best exemplifies imme¬ 
diate-mode graphics is the Reality Engine-. 
It differs fundamentally from other graph¬ 
ics devices because its primary rendering 
method combines antialiasing and texture 
mapping. The result is on-screen images 
that look uncannily real, with rich surfaces 
and without jagged edges. 

Antialiasing is the process of eliminating 
the interference between high-frequency 
edges in the image and the grid of pixels 
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ELEX INFORMATION SYSTEMS. Inc 



Far Beyond Multimedia, imaging, Document Image Processing, Electronic Archiving, Optical Storage 

COLD, OCR, Workflow, Indexing, etc. 


Global Information Management By Elex 

The Elex Global Information Management concept integrates into one system the management of structured and unstructured information, using the 
standard client database and application. Structured information is entered manually into the computer, whereas unstructured information, such as 
Images, Forms, Voice aiul Video, Word Processing etc., is captured and manipulated by the relevant technology for each information ohject type. 

Beyond simple electronic storage of paper 

The difference between Global Information Mangement and the other technologies mentioned in the title of this article is more than just semantics, it is 
the difference between a system that simply transfers an existing paper filing system to an electronic media, adding some kind of searching mechanism, 
and a Global Information Management philosophy which offers an overall view in the management of the full mass of information which organizations 
handle oft a daily basis. 

The “Corporate Intelligence” of any organization consists of more than just paper. It includes voice, video, word processing, spreadsheets, etc. As a 
result, the challenge today is not to replace a paper archiving system with an electronic one. It is the challenge of supplying a comprehensive 
Information Systems solution for the comprehensive management of all the different types of information objects that the corporation deals with* 

Advanced Technology 

Elex works alongside most of the UNIX environment suppliers such as SUN (Strategic Partner), and suppliers of other environments such as IBM 
(OEM), and uses very sophisticated technologies in its Elex Electronic Filing system (EEF). These technologies include: Clitnl/Server 
implementations, standard imaging technologies (Scan, Store/Retrieve, Edit, Print, Communicate, etc,), highly sophisticated Neural Network 
prediction systems developed by Elex to improve access time for a jukebox management system with more than I Terabyte storage, and FRACTA! 
compression methods, also developed by Elex to deal with the problems in compression of large color images. 

Most imaging projects in the last decade could not live up the the expectations, and often failed altogether. The main reason for such a poor result is that 
a user will not wait for more than 5 seconds to find a document in the system, Elex has therefore applied itself to resolving the performance problem by 
concentrating intensely on performance enhancement technologies such as Form Separation and applying Neural Network prediction concepts to 
jukebox storage systems. 

Switzerland’s Largest Bank Chooses an Electronic Filing System from ELEX 

ELEX Information System SA, developer of the ELEX Electronic Filing System was selected by the Union Bank of Switzerland to supply an Electronic 
Document Image Management system for Signature Control, ELEX implemented the Signature Control application using EEF (ELEX Electronic 
Filing) in a Distributed, Interoperable Wide-Area network, featuring Sun UNIX Servers and UNIX, MS-Windows and X-Terminal clients. 

“This is a perfect illustration of our powerful Electronic Filing concept” said Avigdor Luttinger, Managing Director of ELEX. “With our unique 
combination of Information Object Management, Database Application Generator and Open Systems Client-Server implementation, we were able to 
provide the UBS with the working prototype in response to every question raised during the Vendor Selection and Evaluation process. 11 
Nissim AvershaL Elex f s President added: "EEF goes beyond Document Image Management, offering for the first lime Global Information Management 
that combines Structured (Database) and Unstructured (Image, Voice, Text,,,,) information in a coherent application driven form.” 

For product and VAR information 

Elex proposes to all those organizations and VAR currently involved in Global Information Management projects to cooperate with us in all stages of 
the project, from the definition of the needs, helping to define the RFP, to supplying technologies for a running project. We will even take charge of 
failed or distressed projects! 

Call Mr r Lars Bratt (022-738-1188) in Switzerland, or Mr, Robert Verheijen (415-325-807 Din the U,$,A. 

We are awaiting your call, it will probably change the way you are currently dealing with information. 

ELEX INFORMATION SYSTEM, SA 

The Globai In formation Management Company. 

[NT'L: 65 RUE DE LAUSANNE 1202 GENEVA SWITZERLAND TEL. (41-22) 738-1188 FAX (41 -22) 738-1190 
U.S.A.: 648 MENLO AVENUE. SUITE 5 MENLO PARK CATEL. 415-325-8071 FAX 415-325-8072 


U.S-A-: MS MENLO AVENUE. SUITE 3 MENLO PARK CA TEL 413-323-8071 FAX 4)5.323-8072 
EUROPE 65 RUE DE LAUSANNE 1202 GENEVA SWITZERLAND TEL. 0EI-4E-22-735-1158 FAX 0L Mt-22-735-! JM) 
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memory array on the surface. This image 
can give the surface the appearance of 
brick, gravel, or fabric, as well as the re¬ 
flection of gloss or metal * The surface 
seems real because the texture is often 
created photographically. Texture map¬ 
ping warps the texture photograph onto 
the surface, squeezing it if the surface is 
viewed obliquely or shrinking it if the sur¬ 
face is far away. The result is a major im¬ 
provement in visual realism, although the 
math required, which is based on projec¬ 
tive geometry, is arduous and compute- 
intensive. 

Many other workstations, including ear¬ 
lier models from SGI, can do texture map¬ 
ping or antialiasing, but always with a dra¬ 
matic speed penalty. The RealityEngine 2 
invests enough hardware and microcode 
to do both at full speed. 


The Design of Reality 

Architecturally, the RealityEngine 2 is 
fashioned as a short pipeline, with most of 
the stages being richly parallel. Over a 
succession of generations, the pipelines in 
SGI 3-D Tenderers have gotten shorter 
and shorter, with the important stages get¬ 
ting wider and wider. Pipelines run at the 
speed of their slowest stage, w hereas in¬ 
dependent parallel processors are not so 
limited. 

The first stage of the RealityEngine ;, s 
pipeline starts with the command proces¬ 
sor, a complex-state machine that parses 
the incoming drawing primitives, rear¬ 
ranging them as necessary, and divides 
them up into 12 parallel streams for the 
next stage. Small commands may be as¬ 
sembled into larger commands, and ex¬ 
tremely large commands (e.g., draw a long 
strip of triangles) may be broken up. 

In addition, the command processor 
manages the drawing state for the second 
stage in the pipeline, the 12 geometry en¬ 
gines. Infrequent state changes, such as a 
new transformation matrix, are broadcast 
to the 12 geometry engines. More com¬ 
mon changes, such as a new vertex color, 
are bundled only with the commands they 
affect. Tire result is a reduction in the data 
flowing to each geometry engine, with 
each engine being given reasonable units 
of work. 

The 12 geometry engines work inde¬ 
pendently and in parallel on the data gen¬ 
erated by the command processor, per¬ 
forming floating-point math to prepare 
each primitive polygon for rasterization. 
Each engine consists of an Intel 860XP 
RISC processor, a formatting and control 


that compose the screen. Just as CDs sam¬ 
ple sound at a high 44-kHz rate, anti- 
aliased rendering samples the colors and 
shades at several places inside each pixel 
to ensure that the fine details and abrupt 
edges are represented as faithfully as the 
pixel grid allows. The effects of anti¬ 
aliasing are most evident in the elimina¬ 


tion of jagged edges. 

Texture mapping adds a level of in¬ 
direction to 3-D graphics, analogous to 
pointers and subscripts in conventional 
programming. Instead of varying colors 
smoothly across a surface, which produces 
a chalky appearance, the graphics system 
paints an image stored in an alternative 


Effects of Texture Mapping 

Without 


Surfaces without texture (top) appear dull and chalky. Although the illumination and 
occlusion of hidden parts gives a dear 3-D effect, the surfaces appear artificial. Mapping a 
photographic texture onto the surfaces makes the scene come to life (bottom f The floor looks 
like wood, and the flowers seem real Shadows tie each object to its position above the floor. 
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Pixel 

generators 


320 Image Engines, 
each with 512 KB of RAM 
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With the processing bandwidth of a supercomputer, the RealityEngine 2 uses parallelism to achieve real-time texture 
mapping and antialiasing of 3-D images. 


This 20-way replication allows the Reality- 


chip, and 2 MB of memory. Together they 
provide 1.2 GFLOPS of processing band¬ 
width, the raw calculation power of a su¬ 
percomputer. 

This power is necessary to handle the 
projective-geometry calculations to trans¬ 
form each graphics primitive (e.g., a tri¬ 
angle or a quadrilateral) onto its screen 
position and to determine what color each 
vertex should be, based on the primitive's 
material, position, and orientation relative 
to light sources. The geometry engines 
also set up the iterative calculations per¬ 
formed by the final stage in the pipeline. 
The engines work in parallel, taking tasks 
from the command processor in round- 
robin order. Because bit-map pixels can 
be looped back through the command 
processor, the power of the geometry en¬ 
gines can also be used for image process¬ 
ing. For example* a five-by-Five convolu¬ 
tion of a 1024- by 1024-pixel image takes 
less than 66 milliseconds. 

Creating the Bit Map 

The final stage in the pipeline consists of 
20 pixel generators, which compute the 
color and other parameters for each pix¬ 
el. Each pixel generator has a copy of the 
16-MB texture memory (320 MB total). 


Engine- to generate 1 pixel every 2.5 
nanoseconds. 

The pixel generators step from pixel to 
pixel, interpolating the color, screen 
X/Y/Z* distance to the surface, 2-D or 3-D 
texture address, and other parameters. They 
also read the texture memory and com¬ 
pute a fog density based on the surface 
distance. For pixels that the drawn primi¬ 
tive only partly covers, the pixel generators 
create a mask describing that coverage and 
adjust the color to reflect the centroid of the 
overlap. 

Texture access is a key role for the pixel 
generators. Because warping the texture 
onto a surface involves zooming it up or 
down by non integer amounts, the texture 
pixels must be sampled carefully to avoid 
texture aliasing. 

When viewing a surface in perspec¬ 
tive, the texture-index computation in¬ 
volves an onerous division at every screen 
pixel. Four texture pixels are averaged 
for bilinear sampling, eight are used for 
tnlinear sampling, and 16 are needed for 
bicubic sampling. This image warping 
and resampling power can be harnessed 
for 2-D image processing, allowing full¬ 
screen image zooms and rotates and 


warps at 60 Hz. Achieving 
texture access at the 2*5- 
ns-per-pixel rate was prob¬ 
ably the single greatest 
technical challenge in the 
Reality Engine 2 . 

Once the pixels are gen¬ 
erated, the Image Engines 
write them into the bit map. 
For each relevant subsam¬ 
ple of each pixel, the Im¬ 
age Engines determine 
which surface is in front of 
the others. The Image En¬ 
gines then combine the 
subsamples to produce the 
pixel color. Storing all the 
image information—in¬ 
cluding multiple buffers 
with 12 bits each of RGB 
and alpha (i.e., transparen¬ 
cy) values, as well as the 
screen Z coordinates for 
every subsample—requires 
up to 1024 bits per pixel 
To achieve the 2.5-ns-per- 
pixel bandwidth, the Image 
Engines are a parallel ar¬ 
ray of 320 image proces¬ 
sors, each controlling 5 12 
KB of bit-map memory. 

The Image Engines also read the pix¬ 
els in blocks and send them to the video 
circuitry. After a table lookup, the pixels 
form the video signal sent to the monitor. 
At 160 MB. the bit map is large enough 
and has sufficient access bandwidth to sup¬ 
port multiple independent monitors or even 
HDTV. An extra roving NTSC channel 
makes it easy to videotape an application 
running in a window. 

The focus on graphics that gives rise to 
such extreme architectures accounts for 
SGTs success in applications where graph¬ 
ics performance and visual image quality 
are paramount. As the performance of 
computers skyrockets, interacting with 
them in new ways becomes not only pos¬ 
sible but essential. From CAD to molecu¬ 
lar modeling to visual simulation and 
movie production, 3-D graphics is getting 
less and less arcane and more and more 
mainstream* 

The visceral experience of immersing 
yourself in a rich visual application is 
something new. Once you experience it, 
you never want to go back. ■ 


Douglas Voorhies works in corporate R&D at Sil¬ 
icon Graphics. Inc. You mn reach him on BIX c/o 
“editors** or on the Internet at voorhies@sgt com. 
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Inside Windows Accelerators 

GUI accelerators increase system performance by relieving the CPU of some basic graphics 
manipulation tasks. Here’s how they do it. 

PETER WAYNER 



i 


W hen PCs ran DOS only, they pro¬ 
vided adequate video perfor¬ 
mance using video cards tuned for either 
graphics or text output. Today, Microsoft 
Windows is placing great strains on PC 
hardware because it forces a machine to 
employ graphics for all output—text as well 
as icons and windows. This load can bog 
down even the fastest 486. 

Fortunately, a class of video adapters 
has emerged that can directly handle many 
of the screen manipulation chores that the 
CPU formerly performed. These GUI ac¬ 
celerators are essential if you want a fast 
graphical interface. 

The additional demands of a graphical 
interface like Microsoft Windows are 
daunting. Every time you open a window, 
the system must draw its contents on the 
screen. The same thing happens when you 
pull down a menu. Whenever you open a 
window with a resolution of 200 by 200 
pixels, your system must manipulate over 
40,000 pixels. If you move the window, 
your system must change up to 80,000 pix¬ 
els to reflect the new position. 

The old text-style displays (CGA), on 
the other hand, consisted of a 25-row by 
80-column matrix. The video hardware 
converted ASCII characters directly into 
pixels. Drawing an A was as simple as 
writing a 65 (the ASCII code for A) into 
the right memory location. Changing an 
entire screen or drawing a window required 
no more than 2000 operations where the 
CPU wrote a value to memory. 

Using the oldcr-style display technolo¬ 
gy, your Windows machine would have 
to be at least 40 times faster than your text- 
based DOS machine to generate the same 
apparent level of performance. This esti¬ 
mate is conservative, too, because I am 
only comparing the act of moving a 200- 
by 200-pixel window in a Windows envi¬ 
ronment to completely redrawing the 
screen from an old CGA card. This means, 
of course, that you can’t use the older-style 
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display technology if you want decent 
Windows performance. 

To compensate, Windows accelerator 
hoards are designed to make commu¬ 
nication between 
the CPU and the 
video hardware and 
between the video 
hardware and the 
monitor as fast as 
possible* A graphics 
accelerator chip set 
provides additional 
intelligence to bun¬ 
dle a long sequence 
of similar operations 
into one powerful 
screen-drawing command. 

Most of the design excitement is in the 
laboratories of the chip manufacturers. 
The board and computer manufacturers 
often have little flexibility in the archi¬ 
tecture after they decide which chip set 
to purchase. The die has already been cast, 
literally. 

Board-Level Basics 

The basic architecture of video hoards is 
simple. The information flows from the 
CPU into a special section of memory that 
holds the description of the screen image. 
Then, about 70 times a second, the board 
must convert the screen image into the ana¬ 
log signal lhal drives the screen. 

The fust part of the path, the conduit be¬ 
tween the main CPU and the video hard¬ 
ware, must be as fast as possible. Unfortu¬ 
nately, the original design specified that 
the main system expansion bus for the PC 
run at only 8 MHz, even if the processor 
ran at 50 MHz or higher. For this reason, 
most serious designs bypass the expansion 
bus and include a high-speed local bus that 
runs at the same rale as the processor. 

Speeding up the information flow from 
the processor to the video hardware and 
local RAM-based image of the screen is a 
simple solution. If the data moves faster, 
ihen screen changes will be that much 
faster. But switching from the 8-MHz. stan¬ 
dard bus to a 50- MHz VL-Bus works six 
times faster. This is nice, but it is only the 
beginning of the acceleration story. 


GUI ACCELERATOR FUNCTIONS 




► more expensive 
1 two read/write 
parts 

■ no conflicts 
between drawing 
and refresh 


* fess expensive 

* one reacl/write 
pon 

* possible conflicts 
between drawing 
and refresh 


Adding Intelligence 

The most common solution to speeding up 
GUI functions is to pack additional intelli¬ 
gence into the video hardware. Standard 
graphics adapters 
simply maintain the 
image of the screen 
in RAM {i.e>, the 
frame buffer) and 
depend on the CPU 
to update each pix¬ 
el. This is not very 
efficient because a 
number of Windows 
commands consist 
of telling the video 
hardware to perfonn 
a repetitive operation on large areas of the 
screen. It is common, for instance, to paint 
a background pattern over a large portion of 
the screen at start-up. The CPU could do 
this pixel by pixel, or it could simply ship 
over a small dip of the pattern and ask the 
video hardware to repeat it everywhere. 
The latest chips now have the intelligence 
to generate complicated patterns on the 
screen with only a few commands from 
the CPU. 

M any o f l hese c m be d de d i ntel 1 i ge nee 
features are standard on almost all chip sets 
designed to do Windows acceleration. The 
most common is a hardware-based block 
move solution known as BitBlt (pronounced 
“Bit Blit") that moves large blocks of pix¬ 
els around. The BitBlt takes a source rec¬ 
tangle and a destination rectangle and then 
copies all the bits from one to the other. 

This approach speeds up graphics per¬ 
formance for two reasons. First, the con¬ 
nection between the video controller chip 
doing the copying and the RAM holding 
the screen is much faster than even the lo¬ 
cal bus. The Tseng Lab W32i chip, for ex¬ 
ample, can maintain this connection at 162 
Mbps, Second, the width of the path be¬ 
tween this RAM and the controller can be 
many bits wide, allowing all this data to 
transfer at once. The Western Digital WD- 
35, for instance, has a 64-bil-wide path. 

The BitBlt operation is used in two im¬ 
portant ways. First, when you move a win¬ 
dow, the system copies the old image from 
one location to another. You do not have 
to redraw the window contents object by 
object. This approach is even more useful 
when you pull down a menu or open a 
small dialog box on lop of other images. 
Then a covered image is copied into un¬ 
used video-board memory. When the 
menu or dialog box selection is complet¬ 
ed, the system restores the old image by 
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Relax! When you demand 
guaranteed no-break 
network protection, 

'VSSSF delivers! 



You’ve made a considerable investment 
in your network...in dollars, effort and data. 

You want the peace of mind that 
comes with knowing your investment 
is being protected by the BEST 
in the UPS industry. Rest easy...it’s 
not just our name that’s BEST. 

The BEST Product Quality 
Our quality performance and 
reliability consistently outpace the competition, unit after unit. 
The BEST Technology 

Our engineers are on the leading edge of power protection 
innovation. Our successes have been acclaimed for superior 
design and performance. 

The BEST Customer Service 
Only BEST offers 24 hour, 365 day a year free phone 
support and a lifetime suige suppression warranty that 
covers both our circuitry and the protected equipment. You 
can rest assured, because we guarantee: No Dissatisfied 
Customers. 


■ Genuine “no-break” 
power systems. 

■ Five comprehensive levels 
of protection available. 

■ Intelligent and interactive 
systems. 

■ Suitable for any network 
application. 

■ 24-hour service and 
support for life. 

■ FREE system warranty 
up to two years. 


BEST On The All-Important Ratio Of Price 
to Performance 

We continue to be the best-cost manufacturer. 


On-site servicing 
available. 
Leasing options 
available. 



800 - 356-5794 

Exl. 4721 


Advanced On-Line Uninterruptible Power 


See what we mean by the 
BEST? For the full story , 
and for real peace of 
mind, this is the BEST 
number you can call, 

(800)-356-5794 , 

Ext 4721 



Best Power Technology Incorporated 

Telephone: (608) 565-7200 Ext. 4721 • Fax: (608) 565-2221 ■ P.O.Box 280 Necedah, WI54646 


Peace of Mind 
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adds complete imaging 
to your apps! 


PLUS 


CCITT G3 & 4, JPEG, LZW 

& LEAD CMP 

Fastest, tightest in the industry 
offering half the file size with 
better image quality than JPEG 

(Now in CorelDRAW!) 


Dither • Display 
Process • Convert 


TGf) °GIF °BmP °GPS 

dib *nr °pcx °tuir 


LEADTOOLS kits feature over 75 
routines, each with example code. 
And paste code from 2 free demo 
apps! Kits available from DOS to 
NT, including add-ons for Clipper, 
FoxPro & Visual Basic. Call now 
for full info & demo disk. 


LEAD Technologies, Inc. 

8701 Mallard Creek Rd. * Charlotte, NC 28262 
(V) 704-549-5532 • (F) 704-548-8161 


•Export only 
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The second port on the VRAM allows the data to flow to the display device at the same time that 
new drawing information arrives from the GUI acceleration hardware. 


copying back this rectangle. 

BitBlt operations can also draw text on 
the screen. Many video boards have built- 
in font caching, and they store images of 
the individual characters in unused mem¬ 
ory on the video board. When it comes 
time to draw an e , there is no need for the 
processor to send an image of the e to the 
video board. It simply tells it to copy a 
rectangle containing this image onto the 
screen in the right place. 

Another important solution is a hard¬ 
ware-implemented cursor or mouse point¬ 
er. The pointer image is almost always vis¬ 
ible and often in motion on the screen. 
Obviously, you could use BitBlt to imple¬ 
ment the movement of the mouse point¬ 
er, but this is not very efficient. Most video 
chip sets maintain the pointer image as a 
small bit mask (32 by 32 bits or 64 by 64 
bits) that is kept in unused memory. They 
also keep track of the a\ y coordinates of 
the pointer. When the system constructs 
the screen image, it automatically draws 
the pointer in the place designated by the 
coordinates. This is much faster, because 
the system can move the mouse by sim¬ 
ply changing the coordinates. There is no 
need to copy the cursor on and off. 


Many extra features make performance 
better but are not as generally useful or 
used as BitBlt and hardware-pointer sup¬ 
port. These extra features have commands 
that let the graphics subsystem fill a poly¬ 
gon with a color or pattern and perform 
hardware-assisted line and circle drawing. 

Memory Matters 

Building a fast, intelligent video controller 
speeds up the system by reducing the traf¬ 
fic over the bus. This approach has been so 
successful that the bus is rarely the bot¬ 
tleneck for most applications. Today, the 
most important bottleneck in a PC graph¬ 
ics system is the bandwidth in and out of 
the memory on the video card. 

The demands on video memory are 
high. If you are running Windows at a res¬ 
olution of 1280 by 1024 pixels with 8 bits 
of color per pixel, then your machine must 
send 1.3 MB of data from the video mem¬ 
ory to the screen 72 times each second. 
This 92 MBps of bandwidth is necessary 
simply to keep the screen running: Any 
additional drawing operations require ex¬ 
tra bandwidth. This is why companies try 
to maximize the bandwidth between the 
video controller and the memory. 


DRAM-Based GUI Accelerator Board 



The screen image must flow hack through the accelerator hardware before it is sent to memory, 
causing conflicts with screen-drawing information. 
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Why Not Keep Them 
All In One Place? 



Getting PCs to co-exist with diverse computing standards 
means keeping a lot of balls in the a in 

As the pioneer in developing X Servers for Microsoft 
Windows™ ’Vision Ware™ understands how 
to unite Windows, X™, NT™, networks, 

UNIX™ and VMS™ to bring all your 
computing standards together at the 
PC desktop. 

XV is it m 5 sets a whole new standard for 
PC X Servers as a smart, environment- 
aware server. XV is ion 5 automatically 
detects underlying network transports, 
automatically optimises graphics speed to 
any PC hardware configuration, automatical 
aliases fonts and automatically eases the 
installation process. 


Not stopping there, XV is ion also features transport- 
independent file transfer, local terminal emulation 
and an object-oriented, drag & drop desktop 
integrating DOS/XP^/irulows. 

XVision 5 ties it all together. Instead of 
another ball to keep in the air, XVision 
provides a real solution that finally frees 
you from the whole juggling act. 


XVision 5 

The Smart PC X Server 
from Vision Ware, 


US Headquarters 

1020 Marsh Road, Suite #220 - Menlo Park, CA 94025 
1 -800-949-8474 * Tel: (415) 325-2113 * FAX: (415) 325-8710 

Corporate Headquarters 

57 Cardigan Lane * Leeds LS4 2LE • United Kingdom 
of thesrrzipzciiw K1SIONWARE Tel: +44 532 788858 * FAX; +44 532 304676 
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GUI ACCELERATOR CHIP COMPARISON 


CHIP SET 

MEMORY TYPE 

MEMORY (BUS SIZE) 

Chips & Technologies Wingine DGX 

DRAM 1 

32-bit 

Cirrus Logic Alpine CLGD543x 

DRAM 

64-bit 

NCR 77C32BLT 

DRAM 

32-bit 

Oak Technology Spitfire 

DRAM 

64-bit 

S3 928 

VRAM 

32-bit 

Trident CXI 

DRAM 

32-bit 

Tseng Labs W32p 

VRAM 

32-bit 1 

Weitek Power 9100 

VRAM 

32-bit 2 

Western Digital WD-35 

VRAM or DRAM 

32- or 64-bit 


Note: Although the use of VRAM provides better performance to GUI accelerator chip sets. DRAM is 
less expensive and sometimes more flexible in how it can be configured. 

' With cache for recently used lines. 

' Can interleave two banks. 


One of the big architec¬ 
tural decisions that chip- 
set manufacturers make is 
whether to keep the local 
version of the screen im¬ 
age in expensive special 
VRAM (video RAM) or 
in standard, off-the-shelf 
DRAM. Regular DRAMs 
have one port that a pro¬ 
cessor can use to read and 
write data, which is fine 
for regular system uses. 

RAM on video boards, 
however, must both accept 
new screen information 
from the processor and, at 
the same time, send out the current image 
to the hardware driving the monitor. That 
is why companies started producing RAM 
chips with two ports that can be written 
to or read at the same time. 

This second port on VRAM makes life 
much simpler for video-board architects, 
because it effectively doubles the band¬ 
width of the video memory subsystem. 
The boards run faster because the com¬ 
mands from the CPU to change the image 
do not have to wait while screen refresh 
is taking place. 

One major problem is that VRAM chips 
are more expensive—often 1.7 to 2 times 
more—than comparable DRAMs. For that 
reason, cost-conscious designers have 
found that by changing the way the sys¬ 
tem accesses the chips, they get almost the 
same performance out of DRAMs that they 
get out of VRAMs. 

One solution that Tseng Labs took with 
its W32i was to divide the DRAMs into 
two different blocks (i.e., interleaving), 
putting the odd addresses in one half and 
the even in the other. Now the video-control 
chip could ask for two blocks of information 
at once, as long as one request was for an 
odd address and one was for an even ad¬ 
dress. This is almost always the case when 
large blocks of image are being copied. 
Tseng Labs claims to have measured band¬ 
width in excess of 160 MBps. 

How is this better than a VRAM solu¬ 
tion? The hottest VRAM solutions often 
have almost 90 MBps of bandwidth avail¬ 
able through each of the ports. The prob¬ 
lem is that the bandwidth is not flexible. A 
90-MBps bandwidth must go toward up¬ 
dating the screen, and 90 MBps is available 
for new drawing and BitBlt commands. 
The 160 MBps of the Tseng Labs chip can 
be split as needed. If you’re running Win¬ 
dows in a lower resolution (e.g., 1024 by 


768 pixels by 8 colors), then only a small 
amount of bandwidth (e.g., 57 MBps) is 
necessary. That leaves over 105 MBps of 
bandwidth available for redrawing oper¬ 
ations. 

The flexibility of these DRAM designs 
also allows high-resolution operations to be 
implemented by trading responsiveness 
for resolution. You could use the 130- 
MBps rate to drive a 24-bit color screen, 
leaving only 32 MBps of bandwidth avail¬ 
able to respond to redrawing operations. 
This would be a sluggish but rich display. 
The VRAM solution could not achieve 
this, because only 90 MBps can be devot¬ 
ed to screen refresh. 

Video architects have also explored oth¬ 
er solutions to double the width of the 
data path between the main controller chip 
and the memory. Western Digital and Cir¬ 
rus Logic both use 64-bit-wide buses for 
their latest chips (the WD-35 and the Cir¬ 
rus Alpine). This is easier in one sense 
than interleaving, because there is no need 
for complex timing algorithms to govern 
accessing the two different sections of 
memory. It is more expensive, though, 
because the chip package and the inter¬ 
nal buses must be twice as big. These wide 
buses offer about 180 MBps of bandwidth. 

Fattening the bus by doubling the size or 
interleaving is much easier to do with 
DRAM than with VRAM because of the 
practical limitations on the number of pins 
that a chip can have and the number of 
traces that can be drawn on a circuit board. 
VRAMs already have twice as many pins 
as DRAMs because they have two ports. 
More pins mean more circuit board traces 
and more complex manufacturing stan¬ 
dards that raise the price. Weitek still chose 
to use interleaved VRAMs in its Power 
9100 line and found it was able to maintain 
a phenomenal 200 MBps. 


Interior Questions 

The internal architecture of 
the video-driving chips can 
vary widely. The standard 
chip sets, which make up al¬ 
most all of the price-com¬ 
petitive market for PCs, are 
almost all very basic archi¬ 
tectures with dedicated 
functional units for each of 
the different processes. It is 
often possible to pick out 
the BitBlt. the Fill unit, and 
the cursor unit in a magni¬ 
fied picture of the unpack¬ 
aged silicon. 

These basic chip sets 
have to handle three tasks: communicating 
with the CPU, communicating with mem¬ 
ory, and sending an image to the screen. 
The first problem of talking with the CPU 
is complicated by a large number of dif¬ 
ferent bus standards that exist out in the 
market. Some video boards speak with the 
processor via the old ISA standard, while 
others use the VL-Bus. S3, for instance, 
builds two different versions of the same 
chip to handle the different bus designs 
(86C801 handles ISA, 86C805 handles 
VL-Bus). 

After the bus-interface logic decodes 
the information, it places it in a FIFO (first- 
in/first-out) buffer. This serves two pur¬ 
poses. First, it buffers the input so that the 
chip can accept further instructions from 
the main processor while it is working. If 
the video processor is in the middle of a 
BitBlit operation, the main processor can 
continue to off-load drawing instructions 
without waiting. The second effect is to 
allow larger instruction-word sizes. The 
Cirrus Logic CLGD5434, for instance, 
joins every pair of 32-bit blocks that ar¬ 
rives into one 64-bit instruction. Other 
processors do the same thing when they 
buffer the 16-bit input from the VL-Bus. 

All chips also buffer the data between 
the video controller and the memory. The 
Chips & Technologies Wingine DGX of¬ 
fers a buffer that acts like a cache. When 
the screen is being refreshed, it can read the 
information from this buffer and not spend 
the additional time required to access the 
video memory. 

The construction of the image for re¬ 
freshing the screen is handled by both the 
main processor chip and the RAMDAC 
that converts the digital bits into an ana¬ 
log RGB signal accepted by monitors. 
When a screen is working in 8-bit mode, 
the screen can have only 256 total colors 
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A built-in spreadsheet that's compatible 
with Lotus • 1-2-3f includes sophisticated 
financial and statistical functions. 3-D 
graphs and print preview . 


The familiar windows- 
type graphical interface 
makes the Series 3a 
incredibly easy to use. 


The RS232 Serial Interface and PSION link \ Password protection 

software let you seamlessly exchange data \ and data encryption 
and files with your Mac* or PC - and \ for total security 

support modems, plus a full range of \ wherever you go. 

printers including PostScript • 


More power! 

Up to 5 12K built-in RAM 
and I Meg ROM. 

Unlimited memory 
expansion with two Solid 
State Disk memory card - 
drives. Cards are available 
in Flash or RAM formats 
from 128K to 2Meg. 


Fast, flexible database 
for any data storage - 
need with DTMF 
auto-dialing. 

Large screen with 
CGA-level resolution — 
and full letter-size page 
width, plus 12 font/size 
combinations and 
zoom function in 
all applications. 


New! VOICE RECORDING 
with a Digital Audio System-built-in 
[ microphone and speaker let you record information 
for replay later, or record your own wake-up 
calls and reminders! 



• Witi.T afWPjft • mom * 


sfR ifs ya 



Data Word Agenda Sheet UurliJ 1IE7WIII Calc 


Flies Fax 
Names Letter 


Diary 

Hrrts 


Budget 

Fxpenses 


Dial 


Plants Memo Sports Forecast 


Slock Report 
Trains 


Prices 


Message 

Music 

Note 

Reminder 

Uoice 




System 

Data Uard 

Agenda Time World 

Calc Sheet 
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Built-in word 
processor, compatible 
with Microsoft * 
Word, includes full 
Print Page Preview to 
view the layout of 
your entire document. 


World times and 
a calculator that 
remembers 
your previous 
calculations. Plus 
a built-in 
programming 
language for the 
enthusiast. 


The most advanced Agenda and 
Time Management System that 
compare with the biggest and 
best desktop software. 


Remarkably, the 
PSION Series 3a runs 
for months of normal 
use on two standard 
AA batteries. 


Additional plug-in software 
applications available, including 
financial, banking, spell checker, 
dictionaries, games and more. 


THE NEW PSION SERIES 3a 
WITH DIGITAL VOICE TECHNOLOGY. 


AN IDEA SO FRESH IT TALKS BACK TO YOU. 



Now, PSION adds voice recording and playback to its already advanced computer 
functionality in the new PSION Series 3a. So you can pocket the power of 
a 16-bit, multi-tasking operating system, a full palette of built-in, integrated 
applications and digital audio, too. And you can take it all with you at a price 
worth talking about-units start as low as $399. Call 
1-800-54-PSION for the dealer location nearest you. 

PSION, THE INNOVATION LEADERS IN PALMTOP COMPUTERS. 



01993. PSION. Inc. All rights reserved. PSION and the PSION logo arc registered trademarks of PSION. PLC. We acknowledge registered trademarks as property of their owners. 
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NOW AVAILABLE AT: Best Buy • Burdines • Century 21 • City Cellular • Comp USA • Fry's Electronics • Good Guys • Harvard Coop 
Harvey Electronics • Impulse Stores • J&R Computer World • LA Tronics • Laptop Superstore • Lechmere • Sears Brand Central (select locations) 
Shutterbug • Silo • Tams • The Sharper Image • The Wiz • Tops and many independents. 
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available, because only 8 bits of informa¬ 
tion are stored for each pixel. The RAM- 
DAC keeps a color lookup table that match¬ 
es each of these 256 values to a 24-bit full 
RGB color definition. When an 8-bit image 
is being displayed, it will automatically re¬ 
place the 8-bit values with the correct 24-bit 
RGB values. 

Most companies implement the RAM- 
DAC on a separate chip because there is 
not enough space on the main chip for all 
the functions. The Cirrus Logic and Sierra 
architecture teams, on the other hand, chose 
to squeeze it on the main chip to save costs. 
Although this decision may have hampered 
some functionality, it let them produce a 
good, low-cost solution. Extra chips add 
to total board costs, because they take up 
more board space, require extra circuit 
traces, and make assembly more difficult. 

This trend will no doubt continue as 
price consciousness drives the market. A 
designer could use the extra silicon real 
estate for more functionality or more inte¬ 
gration. The hardware cursor, hardware 
BitBIt, and some simple line-drawing rou¬ 
tines make up most of the load on a Win¬ 
dows machine. Why keep adding other 
seldom-used functions when the software 
doesn't use them? 

In the future, you may see general- 
purpose processors used more as graph¬ 
ics engines as the software begins to make 
increased demands on the graphics archi¬ 
tecture. Some members of the Silicon 
Graphics Indigo line, for instance, use a 
Mips R4000 for its main processor and 


another R4000 for the graphics processor, 
because the chip offers very good float¬ 
ing-point arithmetic performance that is 
useful in rendering good 3-D effects. Many 
graphics accelerators will take this proces¬ 
sor approach as the demand for good 
graphics increases. 

The Multimedia Future 

Video accelerators for multimedia are be¬ 
ginning to appear. The challenges of plac¬ 
ing full-motion video on the screen are 
different from those of Windows. In many 
cases, the Windows operations involve 
moving blocks of bits from one part of the 
screen to another. Much of the drawing is 
accomplished with well-known shapes 
that can either be done with primitives 
(line or rectangle fill) or cached bit maps 
(fonts). 

On the other hand, video is a never-end¬ 
ing flow of bits, and it is rarely the same 
from frame to frame. For this reason, chip 
architects are looking at new extensions 
of the local bus that run directly to the hard 
drive, CD-ROM drive, or wherever the 
data is kept. The Oak Technology 107, for 
example, has a separate 8-bit video port 
that accepts a signal, performs all the nec¬ 
essary conversions, and sends it directly 
to the main display memory. Now the 
video signal is part of the image. 

The next generation of video chips will 
maintain several features that will take this 
stream of data and perform basic manipu¬ 
lations on it. The Western Digital WD-35, 
for instance, will offer a stretch blit oper¬ 


ation that will stretch a small image to fit 
any rectangle on the screen. It will also 
clip the image on the fly to fit into a small¬ 
er rectangle. This makes it possible for the 
software creator to place moving images 
anywhere on the screen. These features 
are certain to become common in this gen¬ 
eration of chips. 

You will continue to see an expanding 
low end where manufacturers compete to 
offer the most features at a rock-bottom 
price. These chips will be popular because 
most people buy their PCs based solely on 
price. This part of the market should con¬ 
tinue to be the most exciting, because analy¬ 
sis of Windows software shows that extra 
graphics features do not substantially af¬ 
fect performance that most users need. 

The middle-range chip sets will expand 
by providing multimedia capabilities. It 
may be at least two or three years before 
the market grows through this period and 
reaches a point where most new PCs come 
with high-quality, high-speed multimedia 
interfaces. When that happens, the mar¬ 
ket should turn toward the high-quality, 
3-D graphics offered by high-end work¬ 
station companies such as Silicon Graph¬ 
ics. When we reach that point, the well- 
rendered, high-end graphics—like those 
used to make the movie Jurassic Park — 
will finally arrive on the desktop. ■ 

Peter Wayner is a BYTE consulting editor based in 
Baltimore, Maryland, who consults frequently on 
graphics problems. He can be reached on BIX as 
“pwayner ” or on the Internet at pwayner@bix.com 
or pew @ access, digex. com. 
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SOLID STATE Disk Emulators and PCMCIA Products 


Board Level Disk 
Emulators 


PCMCIA C arddrives 
and Host Adapters 


3Wand 5V4" Disk 
Drive Models 



Features and 
Applications 


• Capacities from 180K to 14MB 
•Flash, EPROM and battery- 
backed SRAM technologies 
•Dual Drive and Hard Drive 
emulation support 
•High performance and low 
cost models available 
•8 and 16 Bit ISA Bus support 


•100% PCMCIA 2.0 compliant 
•Software support for all types 
of memory and I/O Cards 
•Can be used in desktop and 
embedded PC environments 
•Internal and external floppy 
drive adapters and boards 
•Memory cards & Controller ICs 


•Flash IDE Drives 
with capacities 
from 2.5 to 40MB 
•DRAM Based high 
performance SCSI 
drives with capaci¬ 
ties from 16MB to 
256MB 


•Autoboot capability, all drives. 
Support for all popular operat¬ 
ing sytems 

•Applications: Embedded 
Systems, Diskless PCs, High 
Performance PCs, LANs, 
Medical, CAD/CAM, POS, 
Industrial Control, etc. 


Industry Leader in Disk Emulation Products 


.CURTIS, INC. 

418 W. County Rd. D 


For PCMCIA Products circle 81, 

OTHER Products circle 82 on Inquiry Card. 

St. Paul, MN 55112 612/631-9512-FAX 612/631-9508 
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The only statistics package 
you'll ever need. 


NEW 

SYSTAT*6.0 for DOS 

More Statistics. Extended Memory 


The best general-purpose 
statistics program"* just got better 

For 10 years, SYSTAT, Inc. has been 
producing accurate, comprehensive 
statistics and graphics software. 
SYSTAT 6.0 for DOS, the latest 
version of the highly-rated SYSTAT 
package, brings you new dimensions 
of power and funcdonality. More 
than 20 statistics modules have 
been added to the basic package, 
without using more disk space than 
the previous version. And SYSTAT 
for DOS now supports extended 
memory, allowing you to analyze 
larger and more complex problems 
than ever before. Depending on 
your computer’s available memory, 
you can analyze thousands of vari¬ 
ables and unlimited cases. 



From basic to advanced statistics 

SYSTAT provides a full range of 
statistical analyses: ■ frequencies 

■ t tests ■ multiway cross-tabs ■ non- 
parametric statistics ■ correlations 

■ linear, multiple, and stepwise 
regressions ■ ANOVA ■ ANCOVA 

■ repeated measures ■ factor 
analysis ■ cluster analysis ■ multi¬ 
dimensional scaling ■ Box-Jenkins 
ARIMA models ■ Fourier analysis 

■ principal components analysis 

■ means models ■ post-hoc tests 

■ time series ■ nonlinear modeling. 
SYSTAT 6.0 for DOS offers even 

more statistical tools: ■ quality 
control ■ design of experiments 

■ survival analysis ■ sampling 

■ logistic regression ■ probit analysis 

■ matrix algebra ■ two stage least 
squares ■ canonical and set corre¬ 
lation ■ reliability analysis ■ linear 
programming ■ signal detecdon 

■ expected mean squares, and more. 
For market researchers, new SYSTAT 
for DOS provides: ■ complex stub- 
and-banner tables with muld-rcsponsc 
data ■ conjoint and correspondence 
analyses ■ tree classification ■ per¬ 
ceptual mapping. 



You can't beat SYSTATs graphs 

PC Magazine says: a SYSTAT has the 
most complete set of graph types 
of any PC-based program.” And no 
other package can do them as easily. 
SYSTAT s graphs include: ■ bar 
charts ■ box plots ■ density plots 

■ funcdon plots ■ pie charts 

■ Chernoff faces ■ probability 
plots ■ quantile plots ■ stem-and- 
leaf plots ■ 2-D and 3-D scatterplots 

■ maps with geographic projecdons 

■ contour plots. SYSTAT 6.0 for DOS 
also provides Shewhart, Pareto, and 
CUSUM charts for quality' control. 


SYSTAT for Windows & Macintosh 

SYSTAT (version 5) is also available 
for Windows™and Macintosh® And 
SYSTAT s data and command Files 
are compatible across platforms. 



SYSTAT (for Windows) - with 
its suprrt) graphics , high-quality 
statistical algorithms , and 
reasonable price - is an excellent 
choice PC Magazine 


Also available - FASTAT 

If you need powerful statistics 
software but don’t need the broad 
range of features offered in SYSTAT, 
choose FASTAT, available for DOS 
and Macintosh. 


For more information and a demo 
disk, call: 

708 - 864-5670 

For Windows circle 134, 

For IBM/DOS circle 135. 
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For more information call or write: SYSTAT, Inc., 1800 Sherman Avenue, Evanston, Illinois 60201-3793. Tel: 708.864.5670, Fax: 708.492.3567 


SYSTAT 


Australia: Hearne Marketing 61.3.8661766, Holland: Oasis 31.34.0266336, Denmark: Agrolab 45.64.406575, France: Deltasoft 33.76.418508, 
Germany: STATCON 49.55.4272075, Italy: PiSoft 39.587.213640. Japan: HuLinks 81.33.5902311, New Zealand: Hoare Research 64.7.8562675, 
Poland: COMPANION 48.12.360791. Spain: AddLink 34 3 4157268. Switzerland: Fritschy & Partner 41. 31 3125151, SYSTAT UK: 44 81 4620093 

© 1993 SYSTAT*, Inc ’SYSTAT lew DOS rated-highest in overall evaluation by Software Digest Ratings Report. Vol. I. No. 5. May. 1991 Software Digest is a registered trademark of NSTL. Inc. 
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Building SQL Front Ends 

New versions of fools front Borland, Gupta, KnowledgeWare, and 
PowerSoft for building Windows database clients 


RICK QREHAN 

S hared databases are the lifeblood 
of modem corporations. Win¬ 
dows is the platform of choice 
among PC users. So Windows clients shar¬ 
ing an information repository maintained 
by a SQL database manager is an appeal¬ 
ing model, and one that seems like a nat¬ 
ural next step for companies seeking to 
automate their businesses. But Til bet if 
you took a survey among programmers, 
asking them to name the applications that 
are the nastiest to build, you’d find Win¬ 
dows programs and SQL database client 
applications right at the top. Combine the 
two into a request for a Windows client 
for a SQL database server (or worse, a 
group of SQL database servers), and you 
are asking for trouble—at least if that pro¬ 
grammer is armed only with a C compiler 
and Windows SDK (Software Develop¬ 
ment Kit). 

As usual, the right set of tools can make 
all the difference. The packages that I cov¬ 
er in this review—Knowledge Ware’s Ob- 
jectView 2.1, Borland’s ObjeetVision Pro 
2.0, PowerSoft’s PowerBuilder 3.0, and 
Gupta’s SQLWindows 4,0—all exist to 
reduce the trauma of building a Windows- 
based database application. Each provides 
a set of common interface elements (e,g., 
data-entry fields and check boxes) and a 
way of binding these elements to code that 
can communicate with a variety of data¬ 
base managers through SQL. 

Common Tools 

These four packages allow developers to 
build applications using more mouse than 
keyboard. In a sense, they are like spe¬ 
cialized, souped-up resource toolkits. 
When you want to design a form, the front- 
end package opens a blank window and 
presents you with a smorgasbord of ob¬ 
jects—entry fields, push buttons, check 
boxes, combo boxes, and so on—that you 
can place anywhere within the window. 
Click on a menu entry to select a push but¬ 
ton; click over the form to deposit the push 
button; click on Lhe push button to alter 
its properties. 

Since your finished application must ul¬ 
timately adjoin a database, front-end ap- 



► PowerBuilder's database 
painter provides a graphical view 
of database tables. Key fields are 
Identified by an attached hey 
icon. Foreign-key connections 
I such as between the department 
ami employee tables) are shewn 
by a connecting line. 


► A program in 
ObjectVision Is actually 
a flowchart [known as 
a lira). Here, a value 
tree attached to the 
shipping field 

determines the 

shipping charge based 
on the state. 


► QbJectView’s editor and 
compiler work in concert. The 
form under design appears In the 
upper window. The source code 
for handling events received by 
the connect button appears In the 
lower window. Note the floating 
too* palettes in the upper window; 
lhe smaller is a custom control. 


i 

- t r • r- I 


► SQL Windows’ 
out liner (upper window) 
and design window 
(lower window) track 
one another through the 
development process. 
Selecting an object in 
the form window 
synchronizes the 
outiiner to the object's 
definition (highlighted In 
the upper window). 
SQLWindows also 
includes a floating loot 
palette {to the right of 
the design window). 
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plications builders also include special¬ 
ized objects for such work. One example is 
a data-entry field that must be connected to 
the back-end database and can carry along 
format and validation rules. Each of these 
packages also provides (in one form or an¬ 
other) a table object that allows manipu¬ 
lation of rows from a database table. The 
table is usually arranged in grid fashion, 
with column names across the top. In most 
cases, you can equip the tables with scroll 
bars. Most systems allow the user to ma¬ 
nipulate the table’s contents directly; the 
changes are automatically reflected in the 
back-end database. 

Ultimately, some code has to get written 
somewhere—every menu you build graph¬ 
ically still needs a collection of methods to 
handle its events. But a good toolkit will 
make you write only as much code as is 
absolutely necessary. This is most true for 
generating SQL statements. PowerBuilder, 
especially, does a good job of building 
SQL SELECT statements automatically, 
loading them up with field names selected 
from database-table pick lists. 

Although the front end works hard to 
shield user and developer alike from the 
actual database engine, that engine is an 
important consideration. Even now, the 
list of potential back ends is long, and pro¬ 
viding support for a variety of database 
engines is not easy. The trend seems to be 
turning with the growing acceptance of 
Microsoft’s ODBC (Open Database Con¬ 
nectivity) as a common access layer for 
database back ends. However, among these 
packages, only Object View and Power¬ 
Builder support ODBC; the others (pri¬ 
marily for performance considerations, ac¬ 
cording to their developers) write directly 
to each back-end database they support. 


ObjectView 2.1 


• Development language uses an easy-to- 
master BASIC-like syntax. 

• Graphics engine provides a variety of 
business graphics styles. 

• Supports numerous back-end databases. 

• Includes no support for version control. 

• Includes only a rudimentary object- 
repository system. 

O bjectView is indeed an object-orient¬ 
ed system. The topmost object in the 
ObjectView hierarchy is the form, which is 
more or less synonymous with applica¬ 
tion. A form consists of one or more pan¬ 
els (where a panel is a view of a result set 
from a database) and includes data-entry 
and display fields. 


When you build an application in Ob¬ 
jectView, you wind your way through 
three separate programs: ObjectView’s ed¬ 
itor, the data modeler, and the compiler. 
Typically, you open a blank form in the 
editor and then move directly to the data 
modeler to select which tables will con¬ 
tribute data to or receive data from the 
form. 

Once you’ve selected the database fields 
that will appear in the form, the data mod¬ 
eler automatically loads entry fields into 
the form (thus creating a panel) and re¬ 
turns you to the editor. The entry fields 
are loaded vertically in the form from top 
to bottom; you design the application’s 
final layout by simply picking up each 
field and putting it where it belongs. 

At any time in the editor, you can also 
add push buttons, check boxes, text, and 
even bit maps. Clicking the right mouse 
button while an object is selected will sum¬ 
mon a pop-up menu that lets you alter that 
object’s attributes, such as color and type¬ 
face. If the selected object can be manip¬ 
ulated by the user, this pop-up menu also 
leads you to a dialog box, where you in¬ 
dicate not only the events that the object re¬ 
sponds to but also the method that man¬ 
ages that object’s behavior. Some methods 
are built into ObjectView; for example, 
an EXIT push button might simply issue 
the CLOSE event, which will terminate 
the application. 

For less trivial objects, you would enter 
SCRIPT for the method name. You must 
then slip out of the editor and slide into 
the compiler to compose the method code 
in ObjcctScript, ObjectView’s BASIC- 
like programming language. Programming 
in ObjectView is close to pure point-and- 
click, thanks to the hand-holding provided 
by the ObjectView compiler’s editing 
menus and dialog boxes. 

You build the subroutine body by more 
clicks in more pop-up dialog boxes. In 
most cases, ObjectView provides you with 
pick lists of appropriate ObjectScript func¬ 
tions. If you select a function from the pick 
list, a comment window appears that not 
only tells you what the function does, but 
also displays the command syntax in a spe¬ 
cial editing box. This syntax box actually 
acts as a template: You can overwrite the 
dummy arguments that appear in the func¬ 
tion description and then cut and paste the 
result into your program. 

ObjectView’s ability to handle master- 
detail forms (such as might appear in an or¬ 
der-entry application) is particularly good. 
The data modeler uses a drag-and-drop 
paradigm to manage table joins. Within 


the data modeler, you select the tables that 
will participate in the application from a 
combo box. Child windows open for each 
table. To indicate the join, you grab the 
field from the first table’s window, drag 
it to the window of the second table, and 
drop it over the join field. ObjectView sig¬ 
nals the link by drawing a line between 
the appropriate tables. You can modify the 
details of the link to define a one-to-one, 
one-to-many, or many-to-one link. 

ObjectView’s table object manipulates 
multiple database rows. In an application, 
a table appears as a grid of rows and col¬ 
umns, its contents typically filled with the 
results of rows drawn from a database 
table. However, ObjectView also offers a 
special superset of the table object: the 
spreadsheet object. This object provides 
a remarkable amount of spreadsheet func¬ 
tionality. Users can edit cells and add for¬ 
mulas much as with any other spreadsheet. 

Object View's graphics server object can 
produce up to 14 different graphs and 
charts. Along with the standard graphs 
(e.g., pie, 3-D pie, and bar), the graphics 
server can produce more esoteric graphs: 
polar graphs and Gantt charts, for example. 

Back-End Support 

ObjectView supports a stunning array of 
back-end database packages. Most of this 
connectivity is available thanks to the Q+E 
Libraries (available from Q+E Software) 
and Microsoft’s ODBC. This results in a 
hodgepodge of access and concurrency 
mechanisms. Earlier versions of Object- 
View provided more manifest connectiv¬ 
ity to dBase files, so ObjectScript still re¬ 
tains functions explicitly to manipulate 
such databases; for example, you can lock 
individual records or entire files. Besides 
dBase. ObjectView also provides Btrieve- 
specific functions. You can lock or unlock 
individual Btrieve records, and Btrieve 
supports transaction control, accessible 
through ObjectScript calls. 

ObjectView still has plenty of SQL con¬ 
nectivity, however. In fact, while manip¬ 
ulating dBase or Btrieve files, an Ob¬ 
jectView application can be carrying on 
operations with up to eight simultaneous 
SQL connections. ObjectView even pro¬ 
vides a number of Oracle-specific com¬ 
mands, including the binding mechanism 
for associating ObjectScript variables with 
placeholder variables that you can insert di¬ 
rectly into SQL statements. Most impor¬ 
tant, the SQL functions provide direct ac¬ 
cess to commit/rollback functions. 

Like SQLWindows and PowerBuilder, 
ObjectView lets you construct classes and 
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COMPARING SQL CLIENT DEVELOPMENT SYSTEMS 

A blow-by-blow comparison of features for front-end builders can boil down to a comparison 
of concurrency mechanisms, back-end support, and price. But keep in mind that the qual- 
Fty of the development environment, where SQLWindows and PowerBuilder excel, can't be 
easily captured in a tabular comparison. ( • = yes; G = no.) 


Q8JECTVIEVU 2.1 0SJECTVIS1DN PRO 2.0 POWERBUILDER 3.0 SQLWINDOWS 4.0 


Database support 

Btrieve • • O O 

DB2 

• 

O 

• 

i 

dBase 

• 

• 

O 

O 

Gupta SQLBase 

• 

O 

• 

• 

Informix 

• 

O 

* 


Ingres 

• 

6 

o 

• 

NetWare SQL 

• 

o 

o 

• 

ODBC 

• 

o 

• 

o 

Oracle 

• 

o 

• 

1 

Paradox 

• 

• 

o 

0 

Q+E Libraries 

• 

o 

0 

o 

SQL Server 

• 

• (via DLL) 

• 

t 

Teradata (NCR 3600) 

• 

O 

o 

0 

Quad base SQL 

• 

O 

0 

0 

XDB 

• 

o 

• 

o 

Watcom SQL 

• 

o 

• 

o 

ASCII 

• 

• 

o 

o 

Development languages 

Custom language 

O 

• 

o 

• 

C/C++ 

o 

• 

0 

0 

BASIC 


o 


o 

Data types 

Fixed-length character 

• 

• 

Q 

o 

Variable-length character 

• 

• 

• 

• 

Integer 

• 

o 

• 

Number 

Floating-point 

• 

• 

• 

Number 

Date 

• 

a 

• 

a 

Time 

4 

9 

• 

i 

Binary object 

• 

□ (dBase III 
memo fields) 

0 

• 

Secu rity/conc u rren cy 

Explicit row locking 

• (dBase) 

0 

1 

• 

Explicit table locking 

• (dBase) 

O 

» 

O 

Automatic locking 

• (dBase) 

o 

1 

m 

Transaction rollbacks 

• 

1 

• 

m 

System requirements 

Memory (MB) 

8 

2 

4 

8 

Disk space (MB) 

40 

10 

12 

12 

Miscellaneous 

Ad hoc SQL queries 

• 

O 

• 

# 

Debugger 

• 

O 

• 

• 

Object repository 

O* 

O 

• 

• 

User-gene rated DU_ suppo rt • 

• 

* 

• 

Graphics generation 

• 

0 

• 

• 

OLE support 

• 

• 

« 

• 

Price 

$2799 11 

$495 

Single back end: 
$3595 

With ODBC: $3195 

Corporate: 

$3495 

Standard: 

$1995 

Requires an additional router package. 

’ Similar to BASIC bul includes nonstandard features. 

' Objecl Vision does support SQL ccnneclivity through 
a DLL. 


3 Single tima/date data type. B Rudimentary object-storage tools but no version control, 

* Time dale handled as strings 9 Development system only; distributing run times requires 

a Through ODBC only; subject to ODBC driver additional licenses. 

B isolation levels. 


instantiate objects based on those classes 
(e.g., a data-entry field). But SQLWin¬ 
dows and PowerBuilder also let. you create 
object repositories -—databases that can 
hold bits and pieces of an application such 
as push buttons, entry fields, panels, and 
entire forms. The closest Object View 
comes to any kind of repository is Lhe mini¬ 
album and object manager applications. 

The mini-album holds clip-art-type 
graphics (Windows-compatible bit maps 
or vector images). The object manager is 
a similar kind of clipboard-style holding 
tank. You can, for example, copy button 
and field objects out of your application 
and place them in the object manager for 
later use. The object manager will re¬ 
member not only the image of the object 
(e.g.„ color and font) but also other attri¬ 
butes (e.g., methods). 

New in version 2.1 is an improved in¬ 
terlace to C and C++ ( the documentation 
gives examples for interfacing to Microsoft 
C/C++ 7,0, Quick C, Visual C++ for Win¬ 
dows, and Borland C/C++ 3.1). All in all. 
Object View is a capable package. The only 
thing really missing is a good object repos¬ 
itory with version control capabilities. En¬ 
gineers at KnowledgeWare informed me 
that this was on the way; I'll be watching. 


ObjectVision Pro 2J 


• Bundled with Turbo C++ and 
ObjectWindows. 

* Programming is graphical. 

* Has limited concurrency controls, 

• SQL connectivity is not well integrated; 

SQL access is through a DLL 

■ Least expensive package; tainted at 
less experienced developers. 

O bjectVision is a graphical tool for con¬ 
structing applications, which are col¬ 
lections of forms. In ObjectVision, form 
is really just another word for data-entry 
screen. You can populate forms w ith the 
usual array of user-interface objects; entry 
fields, push buttons, tables, and bit maps. 

If there’s an overriding principle behind 
ObjectVision, it's the notion of goat-di¬ 
rected or guided completion. Simply pul, 
this means that an applications designer 
does not have to explicitly specify the ex¬ 
ecution path through a form. AH forms in 
an application reside on ih zform stack , a 
kind of internal data structure that isn't 
much more than a list of form names. The 
topmost form in the form stack is referred 
to as the goal form. It is Object Vision's 
ultimate aim to fill all unfilled fields in 
that form. 
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As an ObjeclVision application exe¬ 
cutes, guiding the user from one entry field 
to the next and encountering fields that 
depend on values from other forms, Ob¬ 
jeclVision calls up the forms on which 
each field depends. This nesting goes ar¬ 
bitrarily deep into the form stack, and Ob¬ 
ject Vis ion keeps track of the nesting path. 
The application is considered complete 
when all entry fields on the goal form arc 
filled. 

Of course, you can override Object- 
View's guided completion by attaching 
code to a form's daia-enny fields and other 
user-input objects, Here's where Object- 
View diverges from the pack; program¬ 
ming in Object View is more an act of 
drawing than of writing. 

Rather than type in lines of source code, 
you construct trees , a specialized form of 
flowchart. There arc two kinds of trees in 
Object Vis ion: event trees and value trees. 
Event trees specify how an object responds 
to a particular event (e.g., what happens 
when you click on a button); value trees 
define what actions are taken when a val¬ 
ue is placed in a field. As an example, a 
value tree attached to a subtotal field could 
examine the subtotal amount and deter¬ 
mine whether to apply a discount to the 
entire total. 

Connections between fields in Object - 
Vision programs and data in databases oc¬ 
cur via links, A link defines how data flows 
into or out of an ObjectView application. 
Tit us, a link might also connect an Object- 
View application to another application 
via DDE. Currently, ObjectView supports 
links to five external sources: dBase, Para¬ 
dox, Btrieve, ASCII, and DDE. The SQL 
connection takes place through a DLL. 

The act of building links sends you 
through a series of dialog boxes. When 
you're done, you've assigned connections 
between fields in the database and fields 
in the form. In the process, you identify 
which fields are read from the database 
and which fields are written. You can also 
have Object Vision build database naviga¬ 
tion buttons for you automatically—cre¬ 
ating all the necessary support code—and 
deposit those buttons into your form. 

Although links are easy to define, their 
static nature makes for some limitations. 
Specifically, when you build a link, you 
have to define the path to the database 
files. This path definition stays in the final 
application, which means that the target 
system must have an identical directory 
structure to the development system. The 
only workaround is to define logical drives 
using the DOS ASSIGN command. 


Split Access 

ObjeclVision*s commands for accessing 
SQL databases are separate from those 
commands that access Paradox, Btrieve, 
dBase, and ASCII files. ObjectV is ion's 
SQL awareness comes via a DLL that your 
application must load and register (i.e., 
build structures that “teach” ObjeclVision 
how r to call entry points in the DLL). 

On the one hand, this means that Para¬ 
dox databases, for example, are accessed 
directly as Paradox databases, not through 
an additional layer that makes Paradox 
files look like a SQL database. The ab¬ 
sence of the additional layer certainly re¬ 
sults in higher throughput. However, it 
makes it difficult to create back-end-inde¬ 
pendent packages in ObjectView, since 
database functions being called are cither 
SQL-type functions or non-SQL-lype func¬ 
tions. Furthermore, you can't create links 
between SQL tables and ObjeclVision 
fields using the dialog boxes provided in 
ObjeclVision (as described above). In¬ 
stead, you have to hand-code the links us¬ 
ing the gSQLOPEN () function. 

Object Vi sion’s concurrency mecha¬ 
nisms are rudimentary. The only concur¬ 
rency ObjeclVision understands is the dirty 
read. It works like this: Whenever your 
application requests a record from the data¬ 
base, the ObjeclVision engine takes a snap¬ 
shot of the record before handing it to the 
application. After the user has made mod¬ 
ifications and the application issues a write 
request, ObjectVision checks its snapshot 
w ith the copy of the record in the file. If 
ObjectVision finds any differences—in¬ 
dicating that another user has modified the 
record behind your back—it asks whether 
the write request should be aborted. Ob¬ 
jeclVision supports no record locking 
(even though those capabilities are within 
Paradox, dBase, and Btrieve) and, even 
worse, provides no commit/rollback ca¬ 
pabilities. (If you use SQL within Object- 
View, you can issue any commit and roll¬ 
back commands that are provided by the 
SQL engine you are attached to.) 

There's plenty of room for improve¬ 
ment in ObjectVision. The version I tested 
incorporated a version of the Paradox en¬ 
gine that was not up to date. Borland right¬ 
ly points out that ObjectVision is targeted 
toward entry-level developers who may 
not have the skills for managing Large or 
complex databases. Users requiring a more 
industrial-strength database applications 
builder from Borland will likely opt for 
Paradox for Windows, which should in¬ 
clude SQL connectivity by the time you 
read this. 


PowerBuilder 3.0 


* Development language is like BASIC. 

* Development environment provides good 
isolation from SQL, 

* Object repository system is not as well 
developed as SQLWindows', 

* Watcom SQL is bundled with the 
package, 

* PowerBuilder applications can also 
include dynamically generated business 
graphics and charts. 

A s I write this article, PowerSoft's 
PowerBuilder has just undergone a 
major face-lift, moving up from version 
2.0 to 3.0.1 worked with both releases but 
concentrated on 3.0 (unfortunately, 3.0 
documentation was still at the presses). 

Because of an effort to drive home the 
graphical nature of the PowerBuilder en¬ 
vironment, every program in the suite is 
a painter; There's the application painter, 
the window painter, the menu painter, and 
even a database painter. Each is a sepa¬ 
rate object-building application within the 
PowerBuilder suite. For example, you open 
the structure painter to build frequently 
used data structures for later entry into 
modules that you create in PowerScript 
(PowerBuilder’s BASIC-like application 
language). These data structures have a 
format similar to C's struct or Pascal’s 
record data structures. 

Like ObjectView, PowerBuilder is com¬ 
patible with a surprising number of data¬ 
base back ends. In addition, PowerBuilder 
arrives bundled with the capable Watcom 
SQL engine (to which it talks via ODBC). 
Included are Watcom's database tools, 
which can handle rudimentary SQL data¬ 
base creation and maintenance activities, as 
well as provide an interactive SQL screen 
for ad hoc queries. 

PowerBuilder’s standard control is the 
PowerBar, a row of icon-bedecked push 
buttons that provide instant access to Pow¬ 
erBuilder's various painters. The PowerBar 
is customizable: You can add new icons 
(PowerBuilder provides 80) and attach ap¬ 
plications to each. A single click can trans¬ 
fer you to your favorite editor. If you don't 
like the PowerBar approach, you can revert 
to the PowerPanel, which displays as a 
child window populated with regular Win¬ 
dows icons. 

Constructing a PowerBuilder applica¬ 
tion typically begins at the database paint¬ 
er, where you create and manipulate data¬ 
base tables. The database pointer represents 
foreign key connections graphically, much 
in the way ObjectView displays joins in 
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its data modeler. A line connects the cor¬ 
responding fields. From the database paint- 
er, you can also store validation rules and 
display styles in the database. 

Next is the application painter, which 
builds the root entity from which all other 
objects in die application spring. Although 
the application object has no visible coun¬ 
terpart in the final executable file, it holds 
guiding scripts that determine how the 
windows in the application interconnect. 

As you might expect, the window paint¬ 
er is PowerBuilder's editor for building 
windows and populating them with inter¬ 
face objects such as push buttons, check 
boxes, and (among others) PowerBuilder's 
most powerful interface object, the data¬ 
window, The datawindow is PowerBuild¬ 
er's answer to QbjectView's panel and 
SQLWindows' Quest Window; it is the 
means by which data moves between the 
application and the database. 

A datawindow has a great deal of flex¬ 
ibility, thanks largely to its eight presen¬ 
tation styles. Tabular presentation style 
displays rows in columns in the familiar 
grid fashion; Tree-form style lets you po¬ 
sition database fields haphazardly (if you 
choose) within the window. Other styles 
include grid (tabular style with lines), la¬ 
bels (for printing labels), and even group 
(which lets you arrange fields for subto¬ 
tals). Finally, the graph presentation style 
connects the datawindow to PowerBuild¬ 
er's graphing capabilities and allows the 
application to display data in one of over a 
dozen graph styles (both 2-D and 3-D). 

As usual, there's code behind the win¬ 
dow, As with many of the other packages, 
whenever you click tire right mouse button 
over a datawindow object, a floating menu 
appears. Topmost in that window is the 
selection script. Click on that, and you're 
taken to a window from which you can 
select all the source code for the methods 
associated with that datawindow. Each 
event that a datawindow might accept (e.g., 
a click within the window or an item 
changed) can trigger a different script. Se¬ 
lect the event, and the window displays 
the code that will be triggered in response 
to that event. Of course, you can attach a 
script to any kind of object that might re¬ 
spond to an external action. 

PowerBuilder's debugger is full-fledged. 
You can deposit breakpoints in selected 
scripts. Then, when you execute the ap¬ 
plication, the debugger hairs the application 
at the appropriate point and opens a de¬ 
bugger window. From there, you can open 
a watch window to keep an eye on global 
or local variables. 


Libraty Painter 

PowerBuilder has an object repository, 
called the library painter, that can hold 
various application objects: data windows, 
menus, functions, even whole applications. 
The library database, which can reside 
either locally or on a network, maintains a 
checkout/check-in facility. If you check 
out an entry for modification, no one else 
can check out (and therefore modify) that 
entry until you check it back in again. 

Upon first opening the library painter, 
you'd swear you were in the Windows file 
manager. You see a tree diagram of sub¬ 
directories represented as folders; double¬ 
clicking on a folder expands that branch 
of the tree. The library manager takes this 
metaphor all the way into libraries: If you 
double-click on a library icon, it opens to 
reveal that library's contents. Each object 
has its own icon. Furthermore, you can 
see modification dates and times, as well as 
one-line comments that can be attached to 
each object. All this Fits seamlessly with¬ 
in the graphical display structure you've 
become used to in the program manager. 

Within the library painter, you can 
search a library (or a portion thereof) for a 
specific string. The results of the search 
will be displayed in an annotated pick list. 
Click on an entry of the pick list (which, 
again, could be any kind of object), and 
PowerBuilder sends you directly to the 
proper painter for the object. 

PowerBuilder works hard at doing your 
programming lor you. It's rapidly acquir¬ 
ing as much back-end capability as Ob¬ 
ject View (3.0 adds ODBC). PowerBuilder 
is in hot competition with SQLWindows, 
and it will be interesting to watch the ri¬ 
valry as version 3.0 moves to completion. 


SQLWindows 4. 


• Provides extensive team-programming 
and project-control tools, 

• SQLBase back end is tightly coupled 
with the front end. 

• Object-oriented programming constructs 
allow reuse and inheritance. 

• SQLWindows Application Language is 
difficult to master, 

• Quest development tool allows rapid 
creation of database objects within a 
form. 

G upta SQLWindows is the most robust 
development package. It's available 
in two editions: the standard edition 
($1995) and the corporate edition ($3495), 
The coiporate edition has a host of tools, 
most notable among them being SQL¬ 
Windows, TeamWindows, Quest, Re¬ 


port Windows, SQLTalk, and (of course) 
the SQLBase server. The standard edition 
includes all the above except for Team- 
Windows and Quest. I reviewed the cor¬ 
porate edition. 

When you launch the SQLWindows de¬ 
velopment system, you actually open two 
windows into the application. One, the 
form-design window, allows you to graph¬ 
ically populate the form with user-inter- 
face objects in much the same way as the 
other packages do. A typical procedure is 
choosing the push-button icon from the 
floating tool palette and clicking on the 
form, where a push button then appears. 

The other window into the form is the 
out liner, where the text for the SAL (SQL¬ 
Windows Application Language) code as¬ 
sociated with the window resides. The two 
windows are rightly coupled: Place a new 
object in the form window, and the proper 
SAL code automatically appears in the 
outliner. Activate a menu in the form win¬ 
dow (you're still designing, mind you), 
and Lhe line corresponding to the SAL code 
that defines that menu entry is highlighted 
in the outliner. 

Quest, Gupta's graphical query, edit¬ 
ing, and reporting tool, is also closely tied 
to the SQLWindows development envi¬ 
ronment. Tliis linkage takes place through 
the QuestWindow object. It lets you build 
database access panels tor either querying 
or editing a data file. While you build your 
query/edit child window. Quest generates 
SAL code for you automatically. Once 
you've built the QuestWindow, you can 
customize its behavior by programming 
SQLWindows directly. You can, of course, 
operate Quest as a separate product, for 
graphically generating everything from 
queries to reports. 

TeamWindows is SQLWindows' proj¬ 
ect management system. A project is a 
conglomerate of application code mod¬ 
ules, some non-SQLWindows objects (e.g., 
bit maps), an application database, project 
standards (which can be anything from 
coding standard to default object names), 
and a project manager and staff. 

In TeamWindows' administrator com¬ 
ponent, you create and maintain users and 
projects. This amounts to working w ith a 
specialized database. One piece of this 
database is the data dictionary, which car¬ 
ries information about the structure of 
databases within applications. This infor¬ 
mation is extensive and falls into three cat¬ 
egories: SQL attributes (e.g., data type and 
field length), SQL Windows attributes 
(e.g. t font and color), and user-defined at¬ 
tributes (e.g., free-form comments) that 
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can be attached for later referral. 

Team Windows' checkout/c heck-in fa¬ 
cility provides version control for large 
projects involving multiple developers. To 
work with an application’s modules, you 
must extract them from whatever project's 
library the application is a member of. This 
moves them into your personal workspace 
and tags them as being logged out: no oth¬ 
er developer on the project can alter those 
modules until you check them back into 
the library. Users wilhin TeamWindows 
arc assigned access levels and promotion 
levels. The access-levels attribute (there 
are four levels) defines what a user can do 
within the TeamWindows environment— 
that is, what parts of the TeamWindows 
database the user is able to alter. For ex¬ 
ample, only a project administrator is al¬ 
lowed to create new projects. 

The promotion level indicates the priv¬ 
ileges that the user has within the Team- 
Windows promotion facility, which is the 
mechanism by which TeamWindows man¬ 
ages the status of project components as 
they pass through design phases. Team- 
Windows recognizes three levels in the 
life cycle of a program module: the de¬ 
velopment level, the testing level, and the 
production level. In a nutshell, a program 
module begins in development. From 
there, it moves into a testing phase. After 
verification, the module may be promoted 
into die production phase. 

There are actually parallel paths in the 
testing phase. TeamWindows recognizes 
that some modules may be tested in stand¬ 
alone fashion, as pari of a single applica¬ 
tion. while other modules may be tested in 
multiple applications. Hence. TeamWin¬ 
dows provides a shared testing phase, 

SQL and SAL 

SQLWindows expects only a SQL back 
end. so it doesn't have any of the dBase- or 
Btrieve-like explicit record-locking com¬ 
mands that you will find in Object View. 
However, SQLBase does provide a kind 
of implicit row locking via isolation levels , 
which can be set using the SAL function 
Sql Set I solat ionLevel () . Al¬ 
though there are four isolation levels, the 
basic function of the level is to determine 
whether an automatic lock is placed on 
rows that your application accesses dur¬ 
ing a transaction. This permits you to man¬ 
age the level of concurrency an applica¬ 
tion can handle. There is, of course, also 
the standard SQL comm it/rollback mech¬ 
anism for managing transactions. 

As good as SQLWindows and Quest 
are at rapidly building forms, sooner or 
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later you have to deal with code. SAL is a 
departure from typical programming lan¬ 
guages, not only in syntax, but also in the 
method by which you create SAL code. 
Programming in SAL involves working 
with R folding editor, which is like an out¬ 
line processor. The SAL code that man¬ 
ages an application is often referred to as 
the outline , and the window in which the 
outline is displayed as the outfitter. 

Recall that the outline window and the 
form-design window in SQLWindows run 
in parallel. Changes that you make in the 
form-design window are instantly reflect¬ 
ed in the outlines Similarly, if you add a 
new object to the outliner, it appears in 
the form window. Object attributes that 
are not specified in the outline are available 
via a pop-up menu that you conjure with a 
mouse-click over the object in the form 
window or over an icon that appears next 
to the object name in the outline. 

For example, at one level of the outline 
youll find an entry named menus. Dou¬ 
ble-click on that entry and the level below 
opens, revealing entries for all the menus 
in the application. Select one, click on it, 
and the next level opens, exposing infor¬ 
mation about the selected menu, includ¬ 
ing its title, its description, and a I is! of 
menu items. Of course, Lhe menu items 
themselves have more infor¬ 
mation hidden at lower lev¬ 
els; you cari access that in¬ 
formation by clicking on the 
items. 

This approach has a num¬ 
ber of advantages. Most 
visibly, it takes top-down 
programming design to the 
extreme. You can zoom in 
to focus on only the portion 
of the program under con¬ 
struction, or zoom out to ex¬ 
amine the overall flow of the 
program. Since the entire 
format is nonprocedural by 
nature, it fits in well with die 
event-driven structure of 
Windows programming. 

Finally, when you add an 
object to a form under con¬ 
struction, not only does SQL¬ 
Windows automatically load 
the proper source into SAL, 
but it also attaches the nec¬ 
essary subheadings for that 
object. 

SQLWindows is undeni¬ 
ably one of the most capa¬ 
ble front-end development 
packages. Furthermore, since 


Gupta provides a strong hack-end SQL 
engine (SQLBase), the pairing is more 
solid (i.e., if a function is there, it's really 
there, rather than 
available only if the 
engine sitting on 
the other side of 
ODBC supports it), 
and the documen¬ 
tation for the data¬ 
base administration 
is thus more com¬ 
plete. 

Straining Under 
Complexity 

SQL front-end de¬ 
velopment pack¬ 
ages sit ai the collision poinl of two very 
complex activities: building a Windows 
application and building a SQL database 
application. Consequently, their raison 
d'etre is an attempt to simplify both ac¬ 
tivities. Sometimes, this attempt results in 
bizarre overachievements—the GUI phi¬ 
losophy carried to near unusability, you 
might say. 

Programming in Object Vision (high- 
level programming of form mechanics; 
that is, not using Turbo C++ to build a 
DLL) amounts to building a flowchart. 

Personally, 1 don't sec that 
this process is any easier 
than simply writing code. Is 
all the mouse-clicking really 
faster than typing in an IF.,. 
THEN statement? 

Perhaps 1 suffer from my 
n o n g ra ph i c s prog ram m i n g 
mots, and perhaps Qbject- 
Visioivs paradigm is some¬ 
thing that a non programmer 
would cotton to quickly. But 
in my experience, program¬ 
ming in Object Vision is ul¬ 
timately no faster or easier 
than programming in other 
packages. 

Two more examples of 
the GUI straining under 
complexity come from Ob¬ 
ject Vision and PowerBuild¬ 
er. If you are building an 
ObjectVision application and 
you need to select an entire 
table, you have to click on 
an entry twice...slowly. A 
standard double-click will 
not work—that does some¬ 
thing else. The slower dou¬ 
ble-click forces you to hit 
your mental brakes and un¬ 


fortunately expands the universe of user 
interactions that you have to master in or¬ 
der to deal with the application. Mean¬ 
while, PowerBuild¬ 
er's primary user 
interface, the Pow- 
erBar, can some¬ 
times stretch from 
near the top of the 
screen to the bot¬ 
tom. The visual ef¬ 
fect Is a long col¬ 
umn of minuscule 
icons. 

Making Ends Meet 

Probably, neophyte 
applications devel¬ 
opers will gravitate toward ObjectVision. 
Or course, as the demands you place on 
your application grow, ObjectVision T s lim¬ 
itations will make themselves apparent. In 
particular, if your database either sees sig¬ 
nificant multiuser activity or is not already 
in one of the data file formats that Object- 
Vision supports directly, you should look 
elsewhere. 

Object View stakes nut a solid position 
on middle ground. It talks to jusl about 
any database you can think of, supports 
plenty of visual interf ace objects, and uses 
a programming language that's easy to 
pick up even if your only programming 
training has been in BASIC. 

My guess is that SQLWindows and 
PowerBuilder will continue elbowing one 
another for position as the premier devel¬ 
opment platform for serious Windows 
SQL applications builders. Although it's 
difficult to make a comparison with Power¬ 
Builder in the midst of a revision, SQL¬ 
Windows enjoys a more complete and 
be tier-integrated object-repository and 
project-control system. 

Furthermore, SQLWindows has the ad¬ 
vantage that the front-end application 
builder comes from a company with a very 
popular database back end. On the one 
hand, this means it's less likely that SQL¬ 
Windows will have Lhe widespread back¬ 
end support that PowerBuilder has (via 
ODBC). On Lhe other hand, it gives the 
developer working against Gupta's back¬ 
end database greater control over the entire 
system. And simply put, it's always best 
when your front end knows precisely what 
your back end is doing. ■ 


Rick G re hem is technical director of the BYTE 
Lab. He has a B.S. in physics and applied mathe¬ 
matics and an M.S . in mathematics/computer sci¬ 
ence. You can reach him on BIX as ‘Tick_g. " 
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Gupta Coup. 

(SQLWindows 4.0) 

1060 Marsh Rd. 

Menlo Park, CA 94025 
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fax: (415)321-5471 
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fax: (404) 364-0883 
Circle 1079 on Inquiry Card. 
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SQLWindows is 
undeniably one of the 
most capable front- 
end development 
packages. 
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Windows Under 4 Pounds 

New 486-class subnotebooks from Epson and IBM offer alternatives to 
Intel CPUs and include the Kind of features found in heavier models 



New sub notebooks from IBM (left) and Epson America. Both run Windows easily, hut IBM’s 
ThinkPad 500 sets ;i£-h usability and performance standards far this class. 


DAVE ROWELL 

T he guiding idea behind suhnote- 
books has been compromise on 
features to shed pounds. The re¬ 
sult is systems under 4 pounds but with 
external floppy drives and less processing 
power, smaller screens, cramped key¬ 
boards, shorter battery life, and higher 
prices than standard notebooks. 

If Windows is your yardstick, die lack of 
processing power is perhaps the most sig¬ 
nificant compromise. However, several 
recent subnotebooks, including two from 
Epson America and IBM, employ 486 or 
486-like processors that are fast enough 
for good Windows performance. 

Along widi the claim of 486 power, Ep¬ 
son's ActionNote 40(X) and IBM's Think¬ 
Pad 500 both provide features more often 
found in heavier notebooks—4 MB of 
RAM, an 85-MB hard drive, and a backlit 
VGA screen—for just under $20(10,1 re¬ 
viewed production units with these stan¬ 
dard hardware configurations (except that 
the ThinkPad I evaluated came with an 
optional 170-MB Western Digital Caviar 
Lite hard drive), 

Bolh Epson and IBM make acceptable 
subnotebooks. However, the ThinkPad 
comes out ahead based on both perfor¬ 
mance and usability, although it costs 
slightly more and has fewer bundled extras 
than the ActionNote. 

What's in a 486? 

If “486" means “Intel" to you, then the 
Epson and IBM subnotebooks are 486 PCs 
in name only. The ActionNote uses a 33- 
MHz Cyrix 486SLC, while the ThinkPad 
runs IBM's speed-doubled 25-/50-MHz 
486SLC2. At comparable clock speeds, 
neither gives you the all-around perfor¬ 
mance of an Intel chip, and neither pro¬ 
vides a built-in FPU, (The ActionNote can 
take an optional Cyrix 387SL math chip,) 
For comparison, I used Comp USA’s 4SL/ 
25 Subnote, which runs Intel's 25-MHz 
486SL (see “The Lilt lest Notebooks," Sep¬ 
tember BYTE), 

Consider Cyrix's 486SLC chip as son of 
a 386-and-a-haIf, It benefits from pipelined 
execution, a built-in 1-KB cache, and a 
hardware multiplier that greatly speeds up 


integer math operations, such as spread¬ 
sheet recalculations. With its 386SX pin¬ 
out, however, the 486SLC suffers from a 
constricted 16-bit path to DRAM. Intel's 
486 chips use an S-KB cache and a full 
32-bit external data path. Even at 33 MHz, 
the ActionNote's raw CPU performance, 
as measured by BYTE's low-level DOS 
tests, is less than two-thirds that of the 
Subnote with m 25-MHz Intel 486SL. 

Not related to the Cyrix 486SLC fami¬ 
ly. IBM’s 486SLC provides performance 
closer to that of an Intel 486 of comparable 
dock speed. The ThinkPad makes up the 
difference and a little more by using a 
speed-doubled version, the 486SLC2, 
which runs internal operations (including 
an 8-KB cache) at 50 MHz. 

The video and hard drive subsystems 
also play a big pari in performance. In spite 
of its slower CPU, the ActionNote pro¬ 
vides decent Windows graphics perfor¬ 
mance and did better in the Windows ap¬ 
plications tests than the Subnote—but not 
as well as the ThinkPad, which gave su¬ 
perior performance in all hardware cate¬ 
gories, The ThinkPad pulled way ahead 


in all application tests except the DOS 
spreadsheet section, where its lack of built- 
in floating-point capability put it at quarter 
speed compared to the Intel 486SL-pow- 
ered Subnote. 

If chips ending in SLC aren't as fast as 
their Intel namesakes, they are smaller, 
use less pow r er, and run cooler. Running at 
50 MHz, IBM’s 486SLC2 needs no heat 
sink or fan even though it's lodged in close 
quarters. The chip is a power miser to be¬ 
gin with and keeps even cooler by running 
at 3.3 V, as do most of the ThinkPad's 
other internal components. With power 
management enabled, the ThinkPad lasted 
just Gver4'/? hours in BYTE's battery lest. 

Cyrix's 486SLC has a similar reputa¬ 
tion for low po wer consumpi ion, but the 
ActionNote runs it at 5 V, and the CPU's 
position close beneath the machine's outer 
skin creates a surprisingly warm spot on 
the bottom of the case. Battery life was 
under 3 hours. 

Epson ActionNote 4000 

Epson's ActionNote 4000 provides a mix¬ 
ture of strong and weak features and so 
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Subnotebook Performance Benchmarks 


DOS Low-Level 


Epson ActionNote 4000 
IBM ThinkPad 500 
CompUSA 4SU25 Subnote* 
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’ For comparison: uses an Intel 25-MHz 4&6SL {see "The Utttest Notebooks." September 6YTE), 


All performance results are indexed, and higher numbers indicate 
better performance. Battery-life results are given in hours. For each 
index In Ihe DOS Low-Level, DOS Application, and Windows 
Application tests, a Toshiba T2200SX notebook running DOS 5.0 and 
Windows 3.0 = t. For the Windows Low-Level benchmarks only, e 
Compaq 386/33L running DOS 5.0 and Windows 3.1 =1, 


Aft trough the Action Nolens 33'MHz Cyrix 4S6SLC provided 486-class integer performance, its 16-bit externa! memory bus lowered its DOS Low-Level 
CPU score to almost half that of the 25-MHz Intel 486SL in the CompUSA Subnote (providedfor comparisonf Similarly, the ThinkPad's 50-MHz IBM 
486SLC2 didn 't provide double the CPU score of the Subnote's 25-MHi 32-bit Intel chip. Disk and graphics performance was more important than CPU 
speed for the application tests. The ThinkPad excelled everywhere except in floating-point math , and the ActionNote beat the Subrwte in Windows testing. 


comes out an average player in the sub¬ 
notebook game. Its strong points are its 
sharp, paper-white LCD, smooth typing 
action, and a hard drive that can be re¬ 
moved as a cartridge. The ActionNote also 
comes with a carrying case, which is a $79 


option with the ThinkPad. The machine’s 
weak points are its keyboard’s nonstan- 
dard layout, a hard-to-use tiny trackball 
(like most found in subnotebooks) located 
to the right above the keyboard, short bat¬ 
tery life, and an underdeveloped set of 


power management features. 

The ActionNote’s LCD screen appears 
to be the same 7,4-inch panel used in the 
ThinkPad. Although small (1 measured the 
actual display area as 7‘A inches diagonal¬ 
ly), the display is bright, sharp, and easy to 
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Pioneer's DRM-604X, featuring it's 
exclusive Qmdraspin technology, 
has jumped past double speed 
drives to a new r transfer rale of 
over 600 KB/sec. That's four times 
the speed of standard drives and twice 
the transfer rate of double speed drives 


DATA TRANSFER RATE (KB/SEC) 

0 100 200 3QQ 400 500 SQQ 


In an independent Test " Pioneer tanked 
number iMTv in overall performance. 

The DRM-604X searched databases, 
retrieved files ami Rad CD's faster than 
any other drive. 

Highest Capacity 
Wot only is this drive fast* 
it's also the industry’s only 
6 disc mini-changer 


Pioneer New Media Technologies, Inc. 

CD PIONEER’ 

The Art of Entertainment 
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Windows Under 4 Pounds 


SUB NOTEBOOK FEATURES 

Epson's ActionNote 4000 and IBM's ThinkPad 500 have several similarities 
besides small size and light weight. In addition to identical RAM. hard drive, 
and display configurations, both provide a smalt Sy^nch external floppy drive 
and a Type 11 slot that meets the latest PCMCIA 2.01 standard. The ThinkPad 
has the faster CPU. while the ActionNote provides for a math-chip upgrade. (Nei¬ 
ther CPU provides builtin floating-point capability.) The lower-priced ActionNote 
comes with Windows 3,1 installed and a carrying case. 


EPSON ACTIONNOTE 4000 

IBM THINKPAD 500 


CPU 

33-MHz 486SLC 

25450-MHz 486SLC2 

RAM 

4 MB (up to 8 MB) 

4 MB (up to 12 MB) 

Storage 

85-MB internal IDE 
(removable) 

BS-MB internal IDE 
(170-MB unit reviewed) 

Video 

64'gray-sca!e backtit 
monochrome LCD 

64-gray-scale backiit 
monochrome LCD 

viewable display size 

[inches diagonally) 

7,25 

7.25 

Resolution (pixels) 

640 x 480; 

300 * 600 (external) 

640 x 4B0; 

800 x 600 (external) 

Size (inches; HxWxD) 

1.5x10*7,6 

1.6x10! x 7,2 

Weight (1b.; with battery) 

3.8 

3.8 

Expansion 

PCMCIA 2.01 Type II slot; 
math socket for Cyrix or 
Intel 387 chip; external 
3Vr4nch floppy drive 

PCMCIA 2.01 Type II 
slot; external a’/z-inch 
floppy drive 

Price 

With 85-MB drive: $1949 
With 120-MB drive: $2169 

With 85-MB drive: $1999 
With 170-MB drive: $2499 


read under most lighting 
conditions, thanks to ade¬ 
quate backlighting and an 
18-to-l contrast ratio. You 
can display 800- by 600- 
pixel resolution on an ex¬ 
ternal monitor, or display 
standard VGA simultane¬ 
ously on LCD and monitor. 

The sliders to adjust con¬ 
trast and brightness don't 
move smoothly, but they 
work. (This condition char¬ 
acterizes other components 
of the ActionNote’s case 
design, such as the battery 
and the hard drive latches. 

The machine doesn't have 
the overall fit and finish 
of, for example, a Toshiba 
notebook.) The doors to the 
back ports and to the Type 
11 PCMCIA slot are hinged 
and therefore susceptible to 
breaking off. 

The ActionNoEe's key¬ 
board has a smooth, pleas¬ 
ant typing action. Although the keys are 
spaced closely together in typical sub¬ 
notebook fashion, most people will be able 
to touch-type easily. What I don't like is 
the placement of the reduced right Shift 
key—one space further to the right and 
close over the cursor keys—so that I was 
just as likely to hit the up arrow as the 
Shift key. 

The removable hard drive makes it fea¬ 
sible for the ActionNote to be shared 
among several people, each with his or her 
own drive cartridge, as well as lockup data 
security. Currently, the review unit's 85- 
MB hard drive (made by Toshiba) and u 
larger 120-MB drive ($220 more) are the 
only drive options available from Epson,, 
and there is as yet no third-party support. 

Besides a math chip, you can add mem¬ 
ory to a maximum of 8 MB. Other expan¬ 
sion options are limited to what you can at¬ 
tach to a standard-size parallel, mouse, or 
serial port, or insert in the single Type II 
PCMCIA slot. The ActionNote comes with 
drivers that provide PCMCIA 2.01 Card 
and Socket Services. Newer cards with 
drivers that also meet this software stan¬ 
dard should work; all will, eventually. Old¬ 
er cards that don't meet this standard may 
not work, because the ActionNote uses a 
Databook PCMCIA controller chip rather 
than the Intel chip that most cards with 
older drivers support directly. Epson sells 
several types of PC cards that do work in 
the ActionNote, 


The ThinkPad’s 
hard drive and 
video systems 
provide exceptional 
performance. 


The 3 ‘A-inch floppy drive cable attach¬ 
es to both the keyboard and parallel ports, 
an unusual arrangement providing a pass¬ 
through connector for the keyboard/mouse 
port only, in contrast to the ThinkPad's 
floppy drive, the ActionNote's drive has a 
fold-down stand that makes it easier to in¬ 
sert and remove floppy disks. 

Compared to the ThinkPad's, the Ac- 
tionNote's power management options are 
limited. You can set a hard drive and a 
total system time-out. In addition, you can 
press a function-key combination to enter 
suspend mode, though not from within 
Windows. And closing the lid puts you in 
standby mode under all conditions. Set¬ 
ting power options is inconvenient because 
you can enter setup only during the boot¬ 
up sequence. The ActionNote's nickel- 


cadmium battery lasted only 
hours under power man¬ 
agement. 

The ActionNote provides 
preloaded Windows and the 
padded carrying case; both 
are optional with the Think¬ 
Pad. The carrying case has 
just enough space to hold 
the ActionNote, the exter¬ 
nal floppy drive, manuals, 
and an AC adapter with ca¬ 
bles. A last plus ts Epson's 
Extra Care Road Service, 
which provides overnight 
replacement of the unit with 
all shipping costs paid by 
Epson. You can keep your 
data by removing the old 
hard drive and installing it 
in the new system (if the 
problem isn't with the drive 
itself). 

IBM ThinkPad 500 

There's more to like and 
less to dislike about IBM's 
ThinkPad 500 than there is about Epson's 
ActionNote. Performance is at the top of 
the list. In addition to the fast speed-dou¬ 
bled CPU, the ThinkPad’s hard drive and 
video systems provide exceptional per¬ 
formance for a system without graphics 
acceleration. The ThinkPad zipped ahead 
of the ActionNote in all the BYTE bench¬ 
marks—low-level and applications, DOS 
and Windows. 

While the two subnotebooks appear to 
share the same nice monochrome display, 
the ThinkPad's offers a digital adjustment 
mechanism that's easier to use than the 
ActionNote's sliders. The keyboard has a 
great layout for a subnotebook; it closely 
resembles that of larger notebooks. I liked 
the ActionNote 7 s typing action better, but 
I’d rather use the stiff-typing IBM key¬ 
board because of its layout. The compro¬ 
mise that allows this relatively luxurious 
key layout is foreshortening of the function 
keys (FI through FI2) and cursor keys. 
Although reduced in size, the cursor keys 
are all there (not doubled up, as with the 
ActionNote), and the arrow keys have the 
inverted -T arrangement that most people 
prefer. Both Epson's and IBM's arrange¬ 
ments arc necessarily compromised, but I 
find that the IBM arrangement slows me 
down less. 

I also preferred the TrackPoint IT, the 
ThinkPad's pink-rubber pointing device, 
over most trackballs, although a mouse is 
better still. The pink stick connects to a 
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I Buffalo Grove 
Illinois USA 

Printer $ 


A chain is 
as strong 
as its 
weakest 
link. 


Picture your Hardtack™ key as a bike lock, and 
the accompanying software routines used to 
implement the copy protection as the chain. 
You can own the best lock that money can buy, 
but that lock is useless if the chain is weak. 


Introducing HL-Crypt. a major breakthrough 
in copy protection. HL-Crypt is not just a shell 
or simple conditional response checker. Using 
our proprietary Patcher Technology, HL-Crypt 
encrypts and binds the application to your 
Hardtack™ device. HL-Crypt features many 
protection modules that secure the application 
against piracy, reverse engineering, and 
debugging, to name a few. 


Picture HL-Crypt as an ironclad chain. The only 
ironclad chain in the industry today. For more 
information, call 


1 - 800 - 562-2543 


GLENCOHI 

ETN< J INHERING [w JSHU 


See us at Comdex Fall , Booth #H2222. 




information circle 91, For Domestic information circle 92 on Inquiry Card. 


The Fortified Protection Linker 

for Hardloclc 
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Windows Under 4 Pounds 


Now Does Windows 

When BYTE last looked at the Olivetti 
Quademo (see “Ultraportable PCs: Worth 
the Trade-Offs?,” April BYTE), we found 
that it filled a niche somewhere between a 
bulky palmtop and an underpowered sub¬ 
notebook. With an 8086-compatible V30 
chip running at 16 MHz, 1 MB of RAM, a 
20-MB hard drive, and a reflective LCD 
screen, the Quademo could run DOS. but 
you couldn't touch-type on the diminutive 
keyboard. 

Quademo's attraction was its built-in 
voice-recording capability: a microphone, 
a speaker, and digital recording software. 

In addition to using the Quademo as an 
electronic notebook with the supplied suite of business software, you could also use it 
as a dictation machine, pressing “tape recorder" buttons on the outside of the case (or 
function keys if the top is up). 

Olivetti’s updated Quademo 33 has the same appealing voice-recording functions as 
the original, but it has moved into the Windows environment, thanks to a hardware 
boost that has bulked it up a pound in weight and almost half an inch in thickness. In 
addition to Windows 3.1, bundled software now includes Microsoft Works and Lotus 
Organizer. 

With a 20-MHz AMD 386SXLV CPU, 4 MB of RAM (expandable to 12 MB), and 
an 80-MB hard drive, the Quademo 33 is now just fast enough to run Windows. The 
screen has also gained backlighting. Besides adding weight, these hardware changes 
have decreased battery life. In a worst-case situation with power management dis¬ 
abled, the Quademo 33 lasted only an hour and a half on battery power. 

The price has gone up along with the weight. While the original Quademo now sells 
for $699 (down from $ 1195). the Quademo 33’s price is up to $ 1750. The Quademo 
has definitely moved into subnotebook territory, but you still can't touch-type on it. 


Olivetti’s Quaderno 



pressure transducer that senses the amount 
and direction of pressure you apply. The 
device is no more accurate than a track¬ 
ball for moving the cursor long distances 
across the screen, but you don’t have to 
lift your finger from it (as you sometimes 
do for a trackball when you need to put in 
an extra roll), so it’s less annoying when 
you have to make secondary adjustments. 
And for small movements in a local area, 
the TrackPoint gives finer control than 
even a mouse. It also lets you keep your 
fingers on the home row. The “mouse but¬ 
tons" are within thumb reach on the front 
of the case. 

The ThinkPad provides a plethora of 
power management options, all of which 
are readily available at any time with a 
well-marked function-key combination. 
Enabling doze mode allows the CPU to 
slow down when it’s not busy (e.g., be¬ 
tween keystrokes). Suspend shuts down 
most subsystems in the ThinkPad but 
leaves the contents of memory intact so 
that programs pick up where you left off. 


Hibernation is a state where memory con¬ 
tents are saved to disk and the computer 
shuts off totally. 

You can also set timers for shutting 
down the hard drive, the display, or the 
whole system, and specify whether paral¬ 
lel and serial ports are power managed. 
The ThinkPad can be aroused from sus¬ 
pend mode by modem, or you can set a 
particular wake-up time. 

The lead-acid battery has no memory 
effect, so you can top it off as much as 
you like without worrying about shorten¬ 
ing battery life. The self-charging battery 


can be plugged directly into the wall for 
charging, eliminating the need for the in¬ 
cluded AC adapter if you can charge the 
battery when you’re not using the system. 
With power management pushing battery 
life to over 4'/• hours, that’s a real possi¬ 
bility for some users. 

The ThinkPad has a standard printer 
port, but the video port and the floppy 
drive/serial port have miniature nonstan¬ 
dard connectors. However, IBM provides 
two adapter cables that create the necessary 
standard connectors, as well as the flop¬ 
py drive connection. The parallel port sup¬ 
ports EPP (enhanced parallel port). The 
sliding door that covers the external ports 
on the right rear of the machine won’t 
break off or fall out, but it sometimes gets 
off track when closing—a minor annoy¬ 
ance at most. 

You can expand the ThinkPad's RAM 
to a maximum of 12 MB. Although there 
is no internal modem slot, the single Type 
II PCMCIA slot will do. The ThinkPad is 
PCMCIA 2.01 compliant; this new desig¬ 
nation covers the latest PCMCIA hard¬ 
ware and Card and Socket Services stan¬ 
dards. The ThinkPad also uses an Intel 
PCMCIA controller chip that most older 
card drivers support. The system comes 
without a case or Windows; on the other 
hand, it comes equipped with Prodigy soft¬ 
ware and IBM DOS 6.10. 

The Performance Choice 

The Epson and IBM notebooks are com¬ 
parable in size, weight, and many other 
features. Epson's ActionNotc 4(XX) costs at 
least $50 less for a comparable config¬ 
uration and comes with a case and Win¬ 
dows. 

Nevertheless, the IBM ThinkPad 500 
clearly comes out ahead. It offers better 
performance, longer battery life, easily ac¬ 
cessible and superior power management, 
and a workable keyboard layout. ■ 


Dave Rowell, a technical editor for the BYTE 
luih, has reviewed notebooks and other systems 
for 10 years. You can contact him on BIX as 
“ drowell ." 


Company Information 


Epson America, Inc. 

(ActionNote 4000) 

20770 Madrona Ave. 

Torrance, CA 90509 
(800) 289-3776 
Canada: (800) 463-7766 
Latin America: (305) 265-0092 
Circle 1081 on Inquiry Card. 


IBM PC Co. 

(ThinkPad 500) 

Route 100, Building 3 
Somers. NY 10589 
(800) 772-2227 
(914) 766-1900 
Circle 1082 on Inquiry Card. 


Olivetti North America 

(Quaderno 33) 

22425 East Appleway Ave. 
Liberty Lake, WA 99019 
(800) 633-9909 
(509) 927-5600 
fax: (509) 927-5700 
Circle 1083 on Inquiry Card. 
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Power Up with Jameco 















To Order Call 1*800*831*4242 


JAMECO 

MOTHERBOARDS 


N B9S231 8G486DX SQM Hi M otherboard, .... $799.95 

NB93534 80486SLC 50MHz Motherboard.499.95 

NB9S222 8048SDX 33MHz Motherboard ...549.95 

NB79214 8048BSX 25MHr Motberboauf.299.95 

NB82333 80366DX 40MHz Motherboard.279.95 

NB8235G 8O306DX 33MHz Motherboard.249 95 

N 081664 803B6SX 33MHz Motherboard.129.95 

NB9305S 296 25MHz Motherboard ....109.95 

NB93340 296 2QMHz Motherboard........99.95 

NB84945 XT 10MHz Motherboard........69.95 


RAM DIPS 

N841371 41256-100 256KBx1 

NB4139S 41256-120 256KBx1 

NB42251 511000P-B0 IMBxl 

NB42219 511000P-10 IMBxl 

4 + 

SIPPS 

NB41700 421000A9A-70 1MBx 9 
N B41718 42100OA9A-8G 1M Bx9 
NB41697 4 21000ASA-10 1MBx9 


SIMMS 

NB41523 41256A9B-B0 256KBx9 

NB41486 41256A9B-10 256KBx9 

NB416S9 421000A8B-eO 1MBx8 
NB41742 421QG0A9B-6O 1MBx9 
NB41751 421000A9B-70 1 MBx 9 
NB41769 421OGOA9B-0O lMBx9 


100ns.$1.75 

120ns.1.59 

80ns.6.95 

100ns.6.49 

Call for latest 
RAM pricing 


70ns ... 
90ns ... 
100ns . 


$60.95 

.59.95 

...58.95 


90ns.$18.95 

100ns.16.95 

90ns.54.95 

60ns.61.95 

70ns .... . 59,95 
80ns.58.95 


KEYBOARDS & KEYPAD 

N S78271 MCK-32S 32-key keypad..$59,95 

NB20431 JE2Q15 84-kfiy keyboard.39.95 

N 017128 FKB4700 101 -key enhanced ..79.95 

NB17136 -FK9000 130-key enhanced ...99,95 


JAMECO COMPUTER 
POWER SUPPLIES 

* 8098/80206/803B6 and 
compatible 

NB19465 JE1030 150 Watt {8080}. 

NB67467 JE1030A 200 Watt power supply.89.95 

NB1954S JE1036 200 Watt power supply.89.95 

NB19553 JE1037 200 Watt mini ..89.95 

power supply 

NB65728 JE1039A 300 Watt power supply.149.95 




FLOPPY 
DISK DRIVES 

NB74392 FD505 
NB743B4 FD235J 
N040774 356KU 
NB17099 FD55B 
KB17101 ED55G 
NB7939G SD540 


3.575-25" Disk Drive ...$149,95 

2 88M0 3.5' Disk Drive.129 95 

1.44MB 3.5“ Disk Drive.,.,.,,79.95 

360KB 5.25* Disk Drive.89.95 

1.2MB 5.25' Disk Drive.99.95 

360KB 5.25' Disk Drive.. 59.95 


JAMECO FLOPPY 
CONTROLLERS 
AND I/O CARDS 

* SO88/80286/B0386 and cpnnpatibla 

Multi 1/0 with Floppy Cant mile r 

NB19S95 JE1075 8088.,... $69.95 

NB 19909 JE1076 286/386 .......69.95 

Floppy Disk Orive Controller Cards 

NB19617 JE1043 Two-drive controller $39.95 
N819668 JE1049 Four-drive Control lar. 49,95 

Inpul/Dutp t Card 

NB75598 I/O card._____....._,.. . $49,95 

RS232 Card (4 ports) 

N076726 RS232 card....$59.95 

RS232 Serial Cards 

NB78713 JE1062 Utilizes 16450 UART . $29.95 
N067053 JEl 062A Utilizes 18550 UART.39.95 


CONNER IDE 
HARD DRIVES 


NB14O50 CP3000 

40MB 

25 ms. 

, $169.95 

NB14066 CP300B4 

80MB 

2S ms. 

.£29.95 

NB14074 CP30104 

120MB 

19 ms. 

.279.95 

NB93286 CP30174E 

170MB 

17 ms. 

.£99.95 

NB93294 CP30254 

250MB 

14 ms 

.399,95 

N093307 CP30544 

545MB 

10 ms. 

.899.95 


GRAPHIC AND 

MEMORY CARDS WffHgm. 

* 0088/80286/80336 and 
compailbla 

NB93542 VG&OOO VGA Hi-cblw card ..$159.95 

NB197&1 JE10S8S Super VGA card..129,95 

N067459 VG770O VGA card.,59,95 

NB91230 JE105OA Monochrome Graphics...34.95 
N029313 RAMQUEST32MB Memory card ... .149.95 
N B19975 JE1080 {8088} M emory Card, 49,95 

Gall far your free 
Jamevo Catalog 
1.000*637-8471 


Same-Day 
Shipping 

Priority orders before 
2:00PM PST are 
shipped the same day. 


SILICON VALLEY 
IDE DISK DRIVE 
ADAPTER CARDS 

NB10233 ADP20.417.95 

16-bit hard drive adapter 

NB1025G ADP20F.......27.95 

16-blt hard/floppy drive adapter 

NB10268 ADP50 ..„, w „„.59.95 

fl-blt hard drive adapter 

NB10276 AD P'60........__ ._____74.95 

16-blt hard drive adapter wath BIOS 

NB10284 ADR60F....., 79.95 

16 bit hand/floppy drive adapter with BIGS 

JAMECO CARLES 

Parallel Printer 
Cables and Adapter 

N B28695 PRC Adapter - straight..$4,95 

H B28716 PPC6 S feet - straight .6.95 

N028708 PPG 12 12 feet - straight....9.95 

N Q28741 PPR6 6 feet - right angle Centronics .6.95 

9-Pin Serial Cable 

NB31721 SAT6 0-pin serial cable..$4.95 

0B25-Pin Extension Cables 

N B39536 25M10M Mate to male......$9. 

NB39511 25M1DF Mate to female. 


JAMECO PORTABLE 
1C TESTER 

Our hand-held 1C tester is an 
easy-to-operate, cost effective 
unit that includes excellent functions, 

* Supports the following; 

- TTL Series: 7400, 74L500 h 74F00, 74S00, 
74ALS00, 74H00. 74L00, 74G00, 74HCT00, 
74HC00 

* CMOS Series: CD400D. CD4500 

* DRAM 41 Series: 4164, 41256, 411000 

* DRAM 44 Series: 4416 {41416). 4464 (41464), 
44256(414256) 

* Size; 7"L x 3,625 "W 

* One-year warranty 


N873525 Portable tC Tester.. 


..$139.95 


UVP EPROM ERASER 

• Erases all EPROM's 

• Erases 1 chip in 
15 minutes 

• Erases B ctups m 
21 minutes 

• Maintains constant 
exposure distance Of 1" 

• Special conductive foam liner eliminates static 
build-up 

■ Built-in safety lock to prevent UV exposure 

■ Complete with holding tray for 8 chips 

- UV intensity: 6800 UW/CM 2 

•Size: 9.0 H L x 3.7'W x 2.6"H 

• One-year manufacturer's warranty 

NB15712 DE4 8-Chip UV-EPROM eraser. $89.95 

JAMEC01 SOCKET 16K-2MB 
E(E)PR0M 
PROGRAMMER 

• Programs EPROM's. 

EEPROM's, and Flash 
memories 

• Programs 16KB to 2MB 
EPROM's 

■ Programming spgeds/algorfthms: Normal, 
Intelligent, and Quick pulse 

• Menu driven software 

• File formats supported: Intel Hex, Motorola 
S Hex, Tektronix Hex, and Binary 

• 2 & 4-way Binary file splitting programs 

• 2 6 4-way Binary file shuffler programs 

• includes adapter card, software and manual 

• Full screen buffer editor 

• Size: 7 N L x S.5"W x 1.7S'H 

• One-year warranty 


NB7B457 E(E)PROM Programmer..,.... 


| V.I.P.ttkB3~ 


Sales: 1*800*831*4242 
FAX: 1*800*237*6948 
International Sales: 
1*415*592*8097 
International FAX: 
1*415*592*2503 

J AMECO 

ELECTRONIC COMPONENTS 

COMPUTER PRODUCTS 

1355 Shoreway Road, Belmont, CA 94002 


Always Prompt 
Courteous Service 

Jatneco phone staff quickly connect 
you wilIi die products and services 
you seek. 

Tech n ical 5 uppo n: 1*800*831*0084 

Circle 99 on Inquiry Card. 


20 Years of 
Full-Service 

Product 
selections 
&C customer 
service based on 
solid business 
experience. 


Guaranteed 
lop Qual ify 

Products tested 
& backed by 
30-day 
money-back 
guarantee. 


..$199,95 


24-Hour 

Toll-Free 

Ordering 

Shop day or 
night bv phone 
or FAX. 


















































































The 64-bit graphics standard 

from Matrox. 


And we give it to you with die most advanced 
Windows productivity enhancing features! 


You asked for workstation-level performance from your 
PC. We gave you a 64-bit graphics engine. You asked 
for blazing speed. We gave you 60 to 70 million 

_ WinMarks* for 8-bit color and 25 

“...the accelerator beat million WinMarks for true 24-bit 

our previous standard of color acceleration. You asked for 
excellence hands down.” flexible computer and software sup- 
Peter Coffee port. We gave you support for AT, 

PC Week Magazine VL, MCA, PCI and Windows 3.1, 
NT, OS/2, AutoCAD, Microstation 
and X-Windows for Unix. 


June 14, ‘93 



♦ 


♦ 


♦ 

♦ 

♦ 


♦ 


♦ 


Modeswitch on-the-fly resolution 
switching within Windows. 

Virtual Desktop up to 1600 x 1200 
display area. 

Pixel Touch hardware pan and zoom. 
Real-time Gouraud shading, 2D and 
3D manipulation. 

Dynaview interface driver for 
AutoCAD and dual display driver for 
Microstation. 

Video View enhances speed and color 
quality for VfW playbacks. 

QCDP simulates true color in 
1600 x 1200 x 8-bit modes. 


“(MGA) is significantly 
faster under Windows 
than its competitors and 
includes more advanced 
Windows features than 
I’ve seen on any other 
graphics board.” 

Evan Yares 
CADalyst Magazine 


For more information on MGA bun¬ 
dled with Windows and CAD Power 
Drivers, please call: 


1*800*361*1408 

Tel: (514) 685-2630 
Fax: (514) 685-2853 


“The MGA ... offers 
superior performance, 
first-class drivers 
and unbelievable value 
for money.* 1 _ 

Martin Gordon 
PC User, U.K. 
August ‘93 (Issue 217) 


Editor's Choice Awards 

★ ★ ★ ★ 


IGermanyi 


^ ^ _ INGRAM 

Merisel. ©ICG imassa 

Cl993 All rights reserved. Matrox is a registered trademark of Matrox 


BYTI Magazine 
Magazine IU.S.I Best of COMKX/Sprtng 83 




t TIiH ImII.hhii i fl|QtfOX 


ER GRAPHICS 

Ltd.; MCA is a trademarks of Matrox Electronic Systems, Ltd.; Windows is a trademark of Microsoft Corporation; 


•Ziff-Davis WinMark 3.11.486 DX 2/66. 16Mb memory. 1024 x 768 in 256 colors. 72Hz. 


SEE US AT COMDEX FALL 

Circle 106 on Inquiry Card. 






























































Reviews 


Software 


Point-and-Click Presentations 

Harvard Graphics proves its mettle as the presentations market leader 
against an upstart challenge from WordPerfect Presentations 



Njuvnbet of new tlidcf. 11 

n n < "1 A** 


New Presentation 
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Title 

Subtitle 

Subtjtl* 

Title 

Title 

Subrirle 

Subtitle 

Title 

Subhfj* 

Title 

Title | 

Subff?If 


From Harvard 

Graphics, you con 
select a presentation 
style, a slide type, and it 
template from a single 
Window. A thumbnail 
view lets you see how 
your slide selections 
will look ott-screen. 


WordPerfect Presentations 1 
Master Galien delivers a 
wide range of prebu ilt slide 
styles to choose from. 
Presentations packs in the 
features but also exposes 
some first-version instability. 



MARK CLARKSON 

| l\s always exciting to witness a tray 
between an established veteran and 
a newcomer. Software Publishing 
Corp/s Harvard Graphics is the grand- 
daddy of the presentation graphics world. 
In fact, SPC takes unabashed credit for 
having created the whole field way back in 
1986. SPC's latest entry is Harvard Graph¬ 
ics for Windows 2,0 ($395), 

WordPerfect—best knowm for its pop¬ 
ular word processor — is a newcomer to 
the presentations arena with its contender 
WordPerfect Presentations for Windows 
2.0 ($495). (Don't let the version number 
fool you; there was no version 1.0). 

I pit the two packages head-to-head to 
see how WordPerfect's entrant stands up 
against the standard set by Harvard Graph¬ 
ics. In many ways, WordPerfect Presen¬ 
tations holds its own, but some serious 
flaws hamper its appeal. 

Baroque Backgrounds 

Multimedia is the buzzword for the 1990s, 
and these programs simply bristle with 
multimedia tools: sound, music, video, 
special effects, bit-map and vector graph¬ 
ics, charts, sophisticated drawing tools, 
and so on. And by the way, they can dis¬ 
play text, too. 

Frankly, if you're just doing bulleted 
word charts to slap onto an overhead pro¬ 
jector, you don't need either of these pro¬ 
grams, although they would make your 
task easier. In fact, most of the newer, 
snazzier features are geared specifically 
toward presentations given on a PC; if 
you're sending the output to slides or over¬ 
head transparencies, the multimedia fea¬ 
tures don't do you any good at all. 

WordPerfect Presentations tries hard to 
be your one-stop graphics shop. To em¬ 
phasize its support of the TWAIN scan¬ 
ner interface, WordPerfect is bundling 
Logitech's ScanMan 32, a hand-held gray¬ 
scale scanner, until October 31. Presenta¬ 
tions plays sound and music (WAV, MIDI, 
and CD) and supports video through OLE 
{it's an OLE server and client). The pack¬ 
age comes with an impressi ve collection of 
goodies, including a handful of WAV files, 
100 MIDI music files, 30 ATM fonts, 1000 


pieces of clip art, and 60 backgrounds 
ranging from vanilla to Byzantine. 

WordPerfect includes a bit-map image 
editor, but it’s not much of an improve¬ 
ment over the paintbrush program that 
comes with Windows. It has no good vari¬ 
able-zoom feature: You are zoomed either 
all the way out or all the way in. And if 
you're all the way in, most of Lhc tools 
don’t work, 1 found it impossible to crop 
images that were too big to fit on the screen 
all at once. 

Harvard Graphics lacks TWAIN sup¬ 
port and comes with a smaller but ade¬ 
quate collection of over 500 pieces of clip 
art. This package also integrates support 
for sound (MIDI, WAV, and CD) and 
video and supports OLE, both as a client 
and as a server. 

Special Effects 

Harvard Graphics comes with an applet 
(a mini-application), called F/X, for pro¬ 
ducing fancy drawings, F/X supports so¬ 


phisticated path-based drawing and pro¬ 
vides some special effects for bit maps, 
text, and objects. All of this is nice, but 
some simple capabilities (e.g., cropping 
or rescaling a bit map) are missing. I need 
to crop bit maps much more often than l 
need to render them as seen through frost¬ 
ed glass. 

F/X feels like a bit of a kludge, some¬ 
thing bolted onto the side of the product as 
an afterthought. I wanted to apply some 
of those cool text effects to my slides, but 
it’s not that easy. In fact, you can't run the 
F/X program directly from Harvard Graph¬ 
ics; you must run it as a separate program 
from the program manager, or you can 
embed an F/X object in your presentation 
via OLE. On the other hand, since F/X is a 
stand-alone program, you can use OLE to 
embed F/X pictures in any OLE client— 
your word processor, for example, I ex¬ 
pect to see F/X more fully integrated into 
the product in future versions. 

Both of these programs read and write 
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Point-and-Click Presentations 



Ttie Harvard Graphics F/X up pie l supports path-based drawing 
and special-effects filters, hut some simple capabilities, such as 
cropping and rescaling, are missing. 


most popular graphics file formats (e.g., 
BMP, TIF, and CGM). with some sur¬ 
prising exceptions. Harvard Graphics can’l 
read its own F/X files. To import pictures 
from F/X, you must paste them in via the 
Windows Clipboard. And those of you 
with large libraries of GIF files will be 
disappointed that WordPerfect doesn't sup¬ 
port the GIF file formal. 

Help, Hints, and Hand-Holding 

To help you use all the fancy features, both 
programs provide special help in the form 
of interactive tutorials and on-screen help. 
No product does a better job of guiding 
you through the process from start to fin¬ 
ish than Harvard Graphics. When you fire 
up the program, it asks if you’ll be build¬ 
ing a new presentation or editing an ex¬ 
isting one and offers you the chance to run 
the tutorial. (To my annoyance. Harvard 
Graphics 1 tutorial wouldn't run on my sys¬ 
tem in more than 256 colors.) 

Version 2,0 sports an on-screen advi¬ 
sor—an extra window that provides tips, 
hints, and help relevant to your current 
slide. It reminds you, for example, that 
your tide page should have few words and 
use mixed uppercase and lowercase let¬ 
ters for improved readability. It also tells 
you how to perform common editing 
chores, such as changing fonts and select¬ 
ing screen colors. Once you've mastered 
the program, you’ll probably want to turn 
the advisor off and recover the screen 
space it occupies. But if you’re new to 
Harvard Graphics or presentations in gen¬ 
eral, it provides welcome support, 

WordPerfect doesn't mother you the 
way Harvard Graphics does. When you 
start up the program, it drops you right 
into an empty presentation. I don’t know r 
why it should be any more annoying than 


being placed in a blank doc¬ 
ument in your word proces¬ 
sor, but it is. 

WordPerfect’s analogue 
to Harvard Graphics' Ad¬ 
visor is Quick Cards, a col¬ 
lection of help screens that 
you can open up to guide 
you through operations 
such as building charts and 
editing text. 

Interface Issues 

The programs present sim¬ 
ilar user interfaces, based 
on a set of different views 
of your presentation: the 
slide sorter view, slide 
view, and outline view. In 
addition, each provides a spreadsheet-style 
data manager for manipulating the data 
behind the pretty pictures. 

Both programs provide a toolbar across 
the left side. Featuring tools for drawing, 
text, and so on, and an icon bar across the 
top of the screen, providing one-touch ac¬ 
cess to common operations, such as saving 
and loading files, arranging objects, and 
running slide shows. The programs will 
also check your spelling. 

The data managers let you import data 
from Microsoft Excel or Lotus 1-2-3 files, 
either importing an entire spreadsheet all 
at once or retrieving a named region of it. 
This task w ould be much easier if the data 
managers would show you the source data 
and allow you to select the portion you 
wish to import Instead* you must remem¬ 
ber the name or the range, or you must im¬ 
port the whole spreadsheet and then trim it 
down. 

I’m not happy with the defaults either 
program offers for a number of different 
graphs, especially those where the data is 
all of the same magnitude (say, 20 numbel’s 
all between 13 and 14). The default lines 
are much too thick and detract from the 
slide’s readability. Fortunately, the look 
of the graphs ts easy to change in both 
programs. Harvard Graphics provides a 
thumbnail picture of your graph so you 
can see the effects of your changes, while 
WordPerfect provides a split-screen view 
with the actual chart in the bottom. 

When I last looked at Harvard Graphics 
(see “Presentations to Go,” BYTE's Es¬ 
sential Guide to Windows , Spring 1993), it 
scored high for ease of use, and now* SPC 
has made it even easier. Harvard Graphics 
has added a toolbar full of icons across the 
top of the screen for easy, one-button ac¬ 
cess to common functions. If you're un¬ 


sure just what any of the icons on the tool¬ 
bar do, run the mouse cursor across them; 
the title line across die top of the screen 
gives you a brief description of the but¬ 
tons’ functions. 

Harvard Graphics is not without its an¬ 
noying quirks. For example, initially, tool 
selections don’t stick. After every opera¬ 
tion, the tool reverts to a pointer. Hence, if 
you want to draw five boxes, you have to 
select the box tool five times. Luckily, a 
hard-to-find checkbox (under Default Op¬ 
tions) fixes this. 

Harvard Graphics’ button bar can be 
customized, although not as easily as 
WordPerfect’s bar. And Harv ard Graphics 
for Windows includes a deinstall program 
to remove the application arid all its ac¬ 
companying files from your hard disk. 
Anyone who’s ever sorted through the clut¬ 
ter of the Windows directory, trying to re¬ 
member which files belong to applications 
that aren't even on the system anymore, 
will appreciate this. 

The new version of Harvard Graphics 
also includes conferencing capability. Only 
one person (designated the conference 
leader) can advance the slide show or use 
on-screen chalk to highlight points in the 
presentation, but up to 64 viewers can ac¬ 
cess the presentation by simply logging 
onto the same network server as the con¬ 
ference leader and loading the file. The 
conference leader can pass control to any 
other conferee, who can then run the slide 
show and use the on-screen chalk. Audio is 
not supported, but you can set up a con¬ 
ference call so that the conferees can listen 
to the presentation as the slide show ap¬ 
pears on each computer screen. 

Harvard Graphics also incorporates a 
messaging system, so conferees can send 
electronic messages to each other as a pre¬ 
sentation is delivered. No additional hard¬ 
ware (other than a network setup) is re¬ 
quired. 

less Than Perfect 

I especially appreciated WordPerfect*s file 
manager. Ft allows you to do all those 
things you would like lo do from a direc¬ 
tory listing—such as move, copy, and 
delete files—but usually can’t WordPer¬ 
fect’s button bar is fully and easily cus¬ 
tomizable: You can select any item on any 
menu and drag that command onto the but¬ 
ton bar. 

I like the layout of the controls in the 
left toolbar. It’s easy to toggle between 
filled and unfilled objects and, similarly, to 
select and deselect outlining. The pop-up 
menu on the bottom makes it simple to 
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Subscription 

Problems? 



We want to help! 

W you have a problem 
with your BYTE sub¬ 
scription, write us 
with the details. We'll do our 
best to set it right. But we 
must have the name, address, 
and zip of the subscription 
(new and old address, if it's a 
change of address). If the 
problem involves a payment, 
be sure to include copies of 
the credit card statement, or 
front and back of cancelled 
checks. Include a "business 
hours" phone number if 
possible. 

EVTE Magazine 

Attn, Subscriber Service 
P.O. Box 555 
Hightstown, NJ 08520 


Circle 547 on Inquiry Card. 




Microsoft# 

Windows,. 

Compatible 


VOCALTEC 


DEALERS INQUIRIES WELCOME 

Head office: USA Subsidiary Office: 

VOCALTEC LTD. VOCALTEC, INC. 

20 Zichron Yakov 157 Veterans Drive 

Tel Aviv 62999 israel Northvale 3 N J.07647 

Phone 972 3 6953383 Phone:201 768 9400 

Fax 972 3 6964065 Fax: 201 768 8893 


GREAT PORTABLE PRESENTATIONS NEED GREAT AUDIO 

• High audio quality with compression 

•Lightest (2.1 oz) and smallest (3.9"x2.24 M X 0.84") portable audio device 
•Easy installation on the printer parallel port 

• Battery/AC operation 

•Recording from a microphone or telephone handset 
•Playback to earphones,speakers or telephone handset 
•Windows 3.1 compatible and DOS applications 

• Windows and DOS software programs and drivers included 
•Now supports external CD-ROM 

The portable CAT is a perfect companion for your notebook. 
Take it on the road to enhance the effectiveness of your sales 
presentations. Just plug it in to play and record high quality 
audio creating a truly dynamic multimedia experience. 

FROM THE PRESS: 

"WordPerfect equipped its worldwide sales force 

with the CAT".PC Week ed/for/a/ June 7 1993 

"Installation of the CAT is about as easy as one could desire". 

Mobile Office October 1993 

"The CAT is well suited for travel" Multimedia World June 1993 


NOW ENJOY GREAT AUDIO FROM YOUR TELEPHONE HANDSET, HEADSET OR MICROPHONE 
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For DOS And Windows! 

Checking Out Hot 
Multimedia Products? 


Check Out 
The 'Eyes! 



• Easily capture high-qu&lity images irrtn 
your compijter from hrry vi^eo camera . VCR. 
camcorder, or Lasetfstiefc 


• Accurate true'24-hit-color video frame 
grabber 

• Captures Poth still images and motion 
video dips 

• Excellent, easy-to-use DOS and Windows 
control software 

• Hundreds of appfleations - desktop 
publishing, Jrh&ge databases, paint and 
presentation programs, graphic arts, Video 
For Windows* etc, 

• ComputerEyes/^T for lf5M PC - $399,95 
ComputerEyeS/^T Monochrome - $239.95 
New ComputerEyes/LfT parallel port frame 
grabber for laptops or any EC - 9399.35 



Computer-to-TV Converter 

• New. no-comp remise video scan converter 
easily converts any computer output for 
display to large TV monitors, video 
projectors, or video tape 

• Same hardware works with both Macintosh 
and ISM PC - all cables included 

• Simultaneous computer and TV display 

• Excellent for use with all large-screen 
monitors, video projectors, and TVs 

• Full genlock allows for overlaying computer 
output over a live video for video titling, 
editing, and special effects 

•New TelevEyes/Fro - only $799.95 
Low-cost TelevEyes - $299*95 

See Your Dealer Or Call For More Information 
Digital Vision, Inc. 

270 bridge 5t*, Dedham, MA 02026 
(617} 329-5400 (e>00\ 346-0090 


Point-and-Click Presentations 





WordPerfect Presentations comes bundled with a bit-map 
editor , but it’s not much of an improvement over Windows 
Paintbrush. 


change slide types (e.g., from a title slide 
to an organization chart). 

To edit any object on the screen, just 
double-click and you arc taken to the chart 
editor program. Type in your changes and 
click on return. This makes sense if you're 
editing a large block of numeric data, but 
it's a slow way to edit simple text, A title 
change takes almost twice as long under 
WordPerfect as it does in Harvard Graph¬ 
ics, where you edit text directly on the 
slide. 

The chart editor allows you to do some 
powerful editing. You can easily skew the 
chart around in three dimensions, looking 
at your data from above or below, right or 
left. 

But WordPerfect Presentations has some 
serious problems. Often when I dosed 
down a series of menus, I found little bits 
of flotsam lurking on the screen—frag¬ 
ments of menus and dialog boxes that were 
incompletely erased or, occasionally, too 
completely erased, leaving blank holes on 
the page. These artifacts 
weren't part of the slide— 
any operation that forced 
WordPerfect to redraw the 
screen took care of them— 
but they were pretty an¬ 
noying* 

The hit-map editor 
would also b!ow r up when 
called on to edit relatively 
large bit maps {e.g.. 640 by 
480 pixels). And worst of 
all, WordPerfect had a 
habit of "eating" pieces of 
my slides* Three limes dur¬ 
ing the review, elements 
disappeared from slides in 
my presentations* I had 


About the Products 


Harvard Graphics 

for Windows 2-0. .*„**..$395 

Software Publishing Corp. 

3165 Kifer Rd. 

P.0, Box 54963 
Santa Clara. CA 95056 
(800) 234-2500 
(408) 986 8000 
Circle 1085 on Enquiry Card. 


saved the work, but the ele¬ 
ments were missing from 
the saved files as well* The 
files seemed fine, and not 
all slides were affected. 

WordPerfect’s technical 
support was unable to tell 
me what was causing the 
problem, unable to dupli¬ 
cate it, and. as far as 1 know, 
unable to find anything 
wrong with the files in 
which it had occurred* One 
customer-support represent 
tutive admitted that it had 
happened to him once, aU 
though no one had ever 
been able to figure out ex¬ 
actly why it happened. 

Needless to say. if you've 
spent the entire morning laboriously con¬ 
structing a complicated slide for a presen¬ 
tation to your boss, you do nut want to 
find that most or all of the elements in one 
of your slides have simply gone away. 
This is a serious problem. 

And the Winner Is,*. 

As a long-time user of WordPerfect, l 
wanted to like WordPerfect Presentations. 
WordPerfect packs in lots of features and 
more clip art, more music, more frills, and 
more gewgaws* If s got a bit-map editor 
and its own supply of fancy new fonts. 

But the program just isn’t solid. Word¬ 
Perfect Presentations is full of little over¬ 
sights. and it crashed on both of my ma¬ 
chines many times, providing a variety of 
errors from general protection faults to a 
mysterious divide-by-zero error* Harvard 
Graphics* on the other hand, was solid as a 
rock. Even the beta version never crashed, 
never hung, and never, never, lost my data. 

If WordPerfect can clean up this pro¬ 
gram. the company will 
have a legitimate challenge 
to SPC, Lotus, Microsoft, 
and the other leaders in the 
presentation graphics field. 
For now, however, Word¬ 
Perfect Presentations does 
not live up to its promise. 
Harvard Graphics is still 
the champ* ■ 


WordPerfect Presentations 
for Windows 2,0 ___ $495 

WordPerfect Corp* 

1555 North Technology Way 
Orem, UT 84057 
(800) 4515151 
fax: (801) 222-5077 
Circle 1086 on Inquiry Card. 


Mark Clarkson (Wichita, Kan¬ 
sas) is a BYTE consulting editor 
and a freelance writer. He re¬ 
viewed presentation software 
for BYTE's Essential Guide to 
Windows (Spring 1993 J. You 
can contact him on BIX as 
"mclarkson. ” 
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Hardware 


The Business-Card Shuffle 


The Microtek Scan-in-Dex scans business cards and puts them where 
you can find them-in a searchable Windows database 



HOWARD EGLOWSTEIN 


Scan-in-Dex scans business-card data into a searchable 
Windows database. Intelligent algorithms automatically 
drop the information into the appropriate fields. In this 
case, the software could not handle the company name 
because of its vertical orientation on the business card. 

optimized for pulling a variety of busi¬ 
ness-card stocks through its mechanism. 
There's no power switch, and no buttons of 
any kind. To scan a business card, you 
simply place the card in the input tray, 

A Diamond in the Rough 

Getting my evaluation unit working took 
some doing. First, I tried installing the 
scanner interface into a typical machine 
for the times: a 66-MHz 486DX2 with 16 
MB of memory, a CD-ROM, and a sound 
card. Microtek provides jumper settings 
for four different I/O selections, but the 
scanner just didn't waul to run in this ma¬ 
chine. 

I then moved the card to a different PC: 
a 33-MHz 486 with a similar configura¬ 
tion but with components from different 
vendors. After I made sure I moved the 
interface card's I/O address to step around 
the sound card, the interface card installed 
fine. It could be that the sound card in the 


in creative ways to make a statement. El¬ 
ements like these present a significant chal¬ 
lenge to OCR vendors and require spe¬ 
cially adapted OCR algorithms. Microtek’s 
OCR software (licensed from Ocron) was 
designed to handle the various characters 
typically used on business cards, and au¬ 
tomatic gray-scale thresholding helps dif¬ 
ferentiate colored text on colored back¬ 
grounds, 

if you Ve tried arranging a handful of 
business cards neatly on a copier’s glass, 
you’ve experienced the other big problem: 
getting the information into the computer 
so that the OCR software can get a look at 
it. Microtek’s solution is elegant: The scan¬ 
ner is built specifically to scan business 
cards. If s a single-feed 400-dpi scanner, 


A Tough Hand 

Scanning business cards and applying 
OCR technology isn’t anew idea. Several 
packages have let you place your business 
cards on a flatbed scanner, extract the in¬ 
formation, and store it in a database. But 
most of these packages haven’t worked 
well, due to the limitations of standard 
scanner and OCR products, A 300-dpi 
scanner teamed with OCR software is usu¬ 
ally straining to get reasonable accuracy 
with 6-poim text. 

Most mainstream OCR software is de¬ 
signed to read business documents (typi¬ 
cally printed at 10 or 12 points), printed 
in standard “business-like" fonts. Busi¬ 
ness cards often feature text in many col¬ 
ors, include some tiny text items (perhaps 
as small as 4-point), and use unusual fonts 


I f you collect a lot of business cards 
and need to keep track of the contacls, 
you know the problem: Either you can 
sift through the cards every time you need 
a phone number, or you can manually key 
the information into a database every time 
you get a card. Microtek's Scan-in-Dex 
promises lo deal you a fresh hand by scan¬ 
ning your cards, recognizing the names 
and addresses, and storing the information 
in a searchable database. It’s an idea that’s 
been floating around the industry for a 
long time, but no one has been able to im¬ 
plement il until now. 

The $399 Scan-in-Dex package is a 
combination of hardware and software for 
your 386 or better PC running Windows 
3.1. The scanner is a svelte 
unit, weighing in at just 
over 1 '/> pounds and taking 
up jusl 6'/? by 6 inches on 
your desk. An 8-foot cable 
attaches the scanner to the 
8-bit interface card that 
slides into a free slot in 
your PC. The scanner gets 
its power from the interface 
card. The software installs 
easily and provides a sim¬ 
ple but minimalist user 
interface to a lightweight 
d atabase appl ic all on. 
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Hie Business-Card Shuffle 



Scan-ln-Oex cannot decipher many business cants with creative layouts. It could not handle the logo at the top of 
the Sfcargate card (left) or the reverse text at the bottom of the card. The DigiBoard card I center) was doubly tough 
because the text was both slanted and reversed. And Scan-in-Dex was foiled by the contrast between the text and 
the silver background of the business card at right. 


486DX2 was stepping outside its desig¬ 
nated address range. If Microtek had pro¬ 
vided a wider range of I/O address selec¬ 
tions, I could have moved the card way 
out of reach of the sound hardware, mak¬ 
ing the issue moot. 

The OCR and Windows database soft¬ 
ware comes on a single disk. The software 
installed without trouble, and within mo¬ 
ments of popping in the disk, I w r as scan¬ 
ning business cards. 

The Scan-in-Dex software is impres¬ 
sive in its simplicity. To enter the infor¬ 
mation from a card into your database, you 
simply drop the card face-down in the 
scanner and click the Scan button on the 
toolbar. The scanner pulls the image in 
and displays it in a small window on the 
screen. As the OCR software executes, 
you see the status in the business-card win¬ 
dow. Within seconds, the name, address, 
phone numbers, and other information 
from the card appear in the proper fields on 
the database entry screen. 

To figure out what information goes 
into which field, Scan-in-Dex uses dues 
from the data format. It keeps a small data¬ 
base of titles and positions. When it finds 
keywords such as president or manager 
in a line, it knows that it has found a title. 
Phone numbers are usually in the format 
(xxx) xxx-xxxx or something similar, and 
fax numbers are often preceded by fax: or 
telefax:. Any information that the OCR 
software recognizes but can 't place goes 
into a general Notes field. You can then 
drag and drop data from place 
to place on the database form. 

If the card won't fit into 
the scanner's 3.6- by 2.4-inch 
maximum limit, you simply 
enter the card data manually. 

However the data gets there, 
you can sort it by name or 
company, and display it on¬ 
screen or print it on any Win¬ 
dows-compatible printer. Fi¬ 


nally, you can export the information to 
an ASCII file to move it to another appli¬ 
cation, You choose between comma- or 
tab-delimited formats. Again, simple bur 
effective: I can't think of a database, 
spreadsheet, or word processor applica¬ 
tion that can't import an ASCII file. Spe¬ 
cific formats support Act and Lotus Or¬ 
ganizer, 

Sample Scans 

I tested the installation by scanning hun¬ 
dreds of cards I’ve collected over the years 
or borrowed from other editors. A typical 
card scans and converts in 15 to 20 sec¬ 
onds on a 486 machine; expect somewhat 
slower performance on a 386 (Microtek 
recommends a minimum of a 20-MHz 
386DX). Scan-in-Dex successfully read 
in over 50 percent of these cards without 
major errors, including some very strange 
logos, light-gray text, and other elements 
that would make most OCR software 
throw in its cards. 

The most common error was confusing 
personal names and company names (there 
is no accurate heuristic for determining 
the placement of these on a card) and in¬ 
correctly adapting to an unusual color 
scheme. The scanner’s automatic contrast 
adjustment could usually pick up light- 
gray text on a white background. How¬ 
ever, if there was a nearby logo or element 
in black, the scanner got confused and 
failed to find the gray text. Still, I don’t 
think I’ve ever seen any standard office 
OCR software that could do 
any belter. 

Microtek’s intended audi¬ 
ence is the busy profession¬ 
al who wants a quick and 
easy solution for entering in¬ 
formation from business 
cards. The trade-off for sim¬ 
plicity and ease of use is leav¬ 
ing oui some features. 

The most glaring omission 


is the unconfigurable database-field lay¬ 
out. You get fields for name, address, com¬ 
pany, title, country, one phone number, 
and one fax number. Some people have 
multiple phone numbers or E-mail ad¬ 
dresses; this information just gets lumped 
into the Notes field. 

The OCH Challenge 

Many of the test cards 1 ran through the 
scanner contained colored text, strange 
fonts, and graphical elements. The Ocron 
OCR software did a remarkable job of 
picking letters out of many of the logos, 
and it seldom failed to decipher the tiny 
4-point text that a lot of these cards had. 

To handle horizontal and vertical for¬ 
mats, you have to tell the software which 
way the card is oriented before scanning it. 
This proved to be annoying as I shoveled 
cards through the scanner for the better 
part of an hour, but I suspect that I'd find 
it less of a problem if 1 only had one or 
two cards at a time. 

I would have liked to see the software 
handle this situation using a technique 
common throughout the OCR industry: If 
you scan a card and the entire thing looks 
like gibberish, go through the data again at 
a light angle and try recognizing it then. 
With images as small as a business card, 
ibis approach can't be hard, and having 
an automatic card-orientation mode would 
make the product easier to use. 

The software also will not handle re¬ 
verse (light on dark) text or slanted text. 
One card I tried was dark green and black, 
with slanted white text (the DigiBoard card 
shown above). The scanned image ap¬ 
peared as a mangled checkerboard (prob¬ 
ably due to the scanner’s automatic con¬ 
trast adjustment), and the OCR software 
crashed the application with an unrecov¬ 
erable error. That problem would not have 
bothered me—after all, the manual specif¬ 
ically states that the software won’t do re¬ 
verse or slanted text—hut I hadn’t saved 
the results of over a half-hour of scanning 
cards. The whole database was lost, 

Scan-in-Dex isn’t perfect, and it’s not 
going to scan every business card. Mi¬ 
crotek has a few loose ends to deal with: 
The box won’t connect to your laptop com¬ 
puter yet, and having to tell the software 
the card format should be unnecessary. 
But in spite of its faults, Microtek’s Scan- 
in-Dex is an elegant solution to a difficult 
problem. ■ 


Howard Eglowstein is a testing editorfor the BYTE 
Lab. You can contact him on BIX as **heglow- 
stein ." 


About the Product 


Scan4fH>ex .. $399 

(including 8-bit interface 
card and scanner) 

Microtek Lab, Inc. 

680 Knox St. 

Torrance t CA 90502 
(213) 321-2121 
fax: (310) 538-1193 
Circle 1084 on Inquiry Card, 
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The start of a long friendship: Minolta 
WinLaser SP1500 and your Windows 3.1™. 



TM 

Microsoft® 

WINDOWS^ 

COMB\TIBLE 


Were certain mere will be a long and happy relationship between Minolta's compact 
WinLaser SP1500 and Windows 3.1™. Through mutual 'understanding* they will always 
work in perfect harmony to put you first in terms of efficiency and profitability. The WinLaser 
SP15Q0 is simply perfect because it optimizes output within Windows 3.1™ with spectacular 
printing results. Text printing at a speed no other 6 ppm printer can match. It's equipped with a 
very short paper path, an accelerated warm-up time and a powerful! RISC Controller which 
takes care of very fast data processing, in fact, the time between switching the printer on and 
receiving the first print is less than a minute (refers to a typical PCL5™ text page with approx. 
5% black/white ratio). The WinLaser SR 1500 uses □ newly developed technology with no 
measurable ozone emission thus making itenvironmentally friendlier. With compact design, a 
user friendly control panel and renowned print quality the WinLaser SP1500 not only starts a 
friendship with your Windows 3.1™, - it's also a beginning of c beautiful friendship with you, 

Fax - Copiers ■ Laser Printers Minolta. First to put you first. 

Minolta GrribH - B.E.D. ■ PO box 10 M 60 ■ D-30S35 Langenhagen ■ Teh [05 JIJ 74 04-0 
Wmdows 3.1 TW is o regisiered made morlc or Microsoft® Corp, PCL5™ is □ registered finds mark al Hewlett-Pack ard-Carp 

Circle 517 on Inquiry Card. 



MINOLTA 




















Do You Know You've Got 
The Right Software Protection? 


Your software protection strategy 
shouldn't be a hit or miss proposi¬ 
tion. But with so many conflicting 
claims about one vendor's product 
being better than another, we can 
understand why you might want to 
leave it to chance. 

The fact is, what really makes 
one protection scheme better than 
another is the level of security it 
provides. For more than a decade, 
we have been pioneering seam¬ 
less, reliable security systems for 
your applications and data. 
Software Security's many patents 


are evidence of our continuing 
ingenuity in developing ways of 
protecting your intellectual prop¬ 
erty, Our latest advances in soft¬ 
ware distribution, network license 
control, and "metering' 1 are worth 
looking at. 

But that's only part of the story. 
We offer a wide range of developer 
tools including our very highly 
secure AEGIS System™ which 
requires only a few minutes to 
implement. In addition, we under¬ 
stand the importance of our 
relationship with our customers 


and are fully committed to the 
best developer support program in 
the business. 

If you are serious about protect¬ 
ing your software, contact 
Software Security and ask for an 
evaluation kit. It contains every¬ 
thing you need to explore all of 
our outstanding protection meth¬ 
ods. So call today and see why 
there's a big difference between 
the bull's-eye and the bulk 

SOFTWARE 


1011 HIGH RIDGE ROAD STAMFORD, CT 06905 800-841-1316 (In CT: 203-329-8870) Fax:203-329-7428 BBS: 203-329-7253 
Software Security International Ltd., London: +44-784-430-060 Fax: +44-784-430-050 
* SSI Belarus, Minsk: +(7) 0172-45-21-03 Fax: +{7) 0172-45-31-61 

See us at COMDEX/Fali 93, booth # H1646 
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NLMerlin and AlertView 

A pair off watchdogs for PC-based LANs monitor network problems and 
take action 
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AlertView's 

management console, 
which consists of the 
AlertView Manager and 
the Event Monitor. 
AlertView is centered 
around a Windows - 
based control module, 
with agents for 
monitoring DOS and 
Windows events 
residing on other 
workstations. 



NLMerlin’s/ofr Queue 
Information screen, 
showing the beginning of a 
sample script for rebooting 
a workstation. NLMerlin is 
NetWare-centric, with the 
Central automation module 
implemented as an NLM , 
but you can program 
NLMerlin through this 
Windows interface. 


MIKE HURWICZ AND DAN CARROLL 

N etwork management usually 
boils down to fire fighting and 
handling routine tasks. Unlike 
most PC management utilities, Knozalf s 
NLMerlin and Shany’s AlertView are 
management tools that can help automate 
both ends of the job. 

Although these products address similar 
gaps in the network management market, 
they are more complementary than com- 
petitive. AlertView T s strength is monitor¬ 
ing and responding to problems in Win¬ 
dows and DOS applications. This package 
also detects network-related problems 
encountered in these applications. NLMer¬ 
lin focuses on NetWare file servers and is 
better suited to day-to-day task automa¬ 
tion than to handling problems. NLMer¬ 
lin also offers some task automation and 
problem handling for DOS and Windows 
workstations. 

What They Da 

NLMerlin consists of four types of mod¬ 
ules: administrative server agents imple¬ 
mented as NLMs (NetWare loadable mod¬ 
ules), NLM-based server task agents, 
workstation task agents implemented as 
TSR programs, and a Windows-based ad- 
mi nislrative utility or system console. Only 
one server has to have an administrative 
server agent. When present, the adminis¬ 
trative server agent is combined with a 
server task agent in a single NLM. 

The system console, communicating 
with the administrative server agent by 
way of a direct file interface, is used for 
managing security and scheduling jobs. 
Once a job is in ihe queue, the adminis¬ 
trative server agent keeps track of it and 
distributes it to one or more task agents. 
Task agents on either servers or worksta¬ 
tions receive and carry out jobs. The ad¬ 
ministrative server agent communicates 
with task agents via IPX, using MCPs 
(Merlin control packets). 

AlertView is also an agent-and-manag¬ 
er combination. The two functions are per¬ 
formed by a Windows-based administra¬ 
tive utility (the management console) and 
workstation agents implemented as TSRs. 
The management console is used to mon¬ 


itor events, schedule and initiate proce¬ 
dures, and gain control of workstations 
through the workstation agents. The agents 
monitor system events and report them 
to the management console. All modules 
communicate via IPX, DLC (data-link con¬ 
trol), NetBIOS, or TCP/IP and proprietary 
packets. 

A more detailed look at the information 
gathered by Lhe two programs highlights 
their differences. AlertView detects and 
records application activities, including 
starting and stopping applications, file op¬ 
erations (e.g„ open, close, access denied, 
and file not found), interactions with pe¬ 
ripherals (e.g., drive not ready and serial 
port dme-out), Windows errors (low Win¬ 
dows system resources), and network client 
errors (e.g., network device driver error, 
sharing violation, locking violation, send/ 
receive error, network busy, and IPX/SPX 
time-out). NLMerlin can't detect a single 
one of these application events. 

On the other hand, NLMerlin can de¬ 


termine the number of server volumes, 
current server utilization, average server 
utilization over the last 10 minutes, num¬ 
ber of connections on the server, total disk 
space, and percentage of disk space in use 
on a server, as well as information specif¬ 
ic to the NetWare bindery (e.g., the num¬ 
ber of user, group, and server objects in 
the bindery). On its own, AlertView will 
only display the name of the primary serv¬ 
er. (Through integration with the NMS 
[NetWare Management System], Alert¬ 
View can get and respond to SNMP alerts, 
including alerts from Novell's server-based 
agents. But when it comes to managing 
servers, NMS can do as well without Alert¬ 
View.) 

Running Each 

Installation is straightforward for both 
products, though a little faster for NLMer¬ 
lin (with only one disk to install) than for 
AlertView (which has six). We had some 
problems learning to use AlertView. For 
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NLMerlin and AlertView 


L ALERTVIEW 2.1 

* Works on any network 
supporting Windows 
workstations 

* Doesn't monitor server 
Information 

* Starts and stops DOS and 
Windows applications 
remotely 

* Has Windows-based 
command module 

* Offers optional OS/2 agents 

* DOS agents Implemented as 
TSRs 

* Control program through 
graphical Windows program 


NLMERLIN 


* Works with NetWare only 

* Provides detailed NetWare 
server monitoring 

* Can't gather specific 
Windows Information from 
workstation agents 

» Loads and unloads IMLMs 
automatically 

* Has NLM command module 

* DOS agents implemented as 
TSRs 

* Provides control automation 
through B AS l CM ike scripts 


instance, we had trouble starting 
applications on remote Windows 
workstations. We could start Win¬ 
dows accessories like Notepad or 
Clock, but not other applications. 

In addition, we were unable to stop 
the Windows accessories. Eventu¬ 
ally, we learned that we had to enter 
the full path of the executable file 
to start the application. To stop it, 
we simply had to re select this pro¬ 
gram from a list. The documenta¬ 
tion for these functions was not very 
clear, and even Shany’s technical 
support required three calls to de¬ 
termine the problem. We were told 
that these functions are new in version 2.1. 

We also had trouble using AlertView"s 
remote function, which allows the man- 
agement console machine to take over an 
agented workstation, much like NetWare's 
RGONSOLE, The remote function worked 
for DOS workstations, but it blanked the 
screen and locked the keyboard every time 
we tried to control a Windows machine. 
Eventually, we learned that agented ma¬ 
chines are limited to standard VGA video. 
After changing to a standard VGA driver, 
we were able to use this function. 

AlertView is better designed than NL¬ 
Merlin for detecting and handling errors. 
First of all AlertView is designed to mon¬ 
itor all application operations and errors. 
By selecting from a pick list, you can tell 
it which ones not to report on. With NL¬ 
Merlin, you have to explicitly query, in 
the script file, for each piece of informa¬ 
tion. AlertView displays the probable 
cause (in addition to a description of the 
event, the user name, and the workstation 
address) and suggests a solution. 

The network manager can configure 
AlertView to respond automatically with 
predefined corrective procedures for a set 
of problems. With NLMerlin, in contrast, 
the manager has to determine appropriate 
corrective procedures and write them into 
a script. NLMerlin offers no suggestions. 
In addition, NLMerlin lacks built-in sup¬ 
port for editing files such as CONFIG.SYS 
or AUTOEXEC.BAT; this would be use¬ 
ful when correcting errors. 

In a typical corrective procedure, Alert¬ 
View might modify the AUTOEXEC.BAT 
file, notify the user that his or her work¬ 
station will be down, reboot the machine so 
that modifications wall take effect, restart 
the application that the user was in, and, 
finally, notify the user that the problem 
has been corrected. Various common pro¬ 
cedures are included; they may be used as 
is, modified, or used as examples. Proce¬ 


dures can also be scheduled to occur at 
specified times on specific dates or peri¬ 
odically, such as a nightly backup. Alert- 
View can also kick off a batch file (al¬ 
though not an NCF [NetWare control tile]) 
in response to a problem. 

However, AlertView procedures are 
expressed as simple lists of commands, 
which can include keystroke macros. This 
limits their ability to take varying system 
conditions into account. For example, dierc 
is no support for IF... THEN logic, FOR 
loops, or conditional subroutines. 

NLMerlin is better designed for au¬ 
tomating routine procedures. Its script lan¬ 
guage resembles BASIC, offering some 
of the power and flexibility land com¬ 
plexity) of that language, including such 
elements as IF.,. THEN logic, FOR... TO 
loops, and conditional GO SUB and GOTO 
statements. Such capabilities are indis¬ 
pensable for handling the vagaries of real 
environments when complex tasks exe¬ 
cute automatically. Lists of commands and 
keystroke macros don’t offer much lee¬ 
way for variation. 

The Long Run 

Both programs—but especially NLMer- 
lin—leave us with some concerns about 
long-term and enterprise-wide strategy. 
Software and hardware vendors interested 
in NLMerlin's automation will have to ex¬ 
plicitly support NLMerlin. Knozall doesn't 
appear to have the market clout to attract 
third-party developers. Furthermore, APIs 
and interfaces to distributed task manage¬ 
ment functions may eventually be stan¬ 
dardized, perhaps under the auspices of 
the DMTF (Desktop Management Task 
Force), a group now boasting more than 
200 vendor members, including Hewlett- 
Packard, IBM, Intel, Microsoft, Novell, 
and Sun Connect. If no committee standard 
emerges, de facto standards are likely. 

Contrast NLMerlin with Hermes, Mi¬ 


crosoft's proposed centralized desk¬ 
top management system, Hermes 
will run under Windows NT and 
will offer functions such as hard¬ 
ware and software inventory, soft¬ 
ware distribution and installation, 
remote diagnostics, and remote con¬ 
trol. Hermes's software distribution 
function will actually distribute jobs, 
wiLh or without accompanying data. 
While the initial intent is to do such 
things as copying a new primer 
driver to drive C or running the 
setup program for a new piece of 
software* there ts no inherent limit 
to the jobs that could be shipped 
around the network. 

How Hermes will define jobs is not yet 
clear. However, given Microsoft’s domi¬ 
nance of the desktop software environ¬ 
ment, that definition could become a de 
facto standard. Hermes will also support 
committee standards. To gather informa¬ 
tion about network nodes, for instance, 
Hermes will use MIFFs (management in¬ 
formation format files), which are ASCII 
files in a formal defined by the DMTF. 
The API for registering managed objects 
and interfacing lo MIFFs will be the 
DMTF's DM I (Desktop Management In¬ 
terface). 

NLMerlin can perform many of the 
functions promised from Hermes. How¬ 
ever, since NLMerlin is not based on any 
management standards, it will be harder 
to get third-party support. 

It may still be possible for Knozall to 
support DMTF or other standards. Knoz¬ 
all says it w ill respond to the needs of the 
market by interfacing to standards as they 
develop, and that it anticipates no major 
problems in accommodating whatever 
standards emerge. Meanwhile, NLMerlin 
Is here now. The same can’t be said of 
products like Hermes. NLMerlin 1 s script¬ 
ing language closely resembles BASIC, 
thus making use of a well-established stan¬ 
dard. In making a decision about NLMer¬ 
lin, you should w^eigh immediate needs 
for task distribution against potential ad¬ 
vantages of waiting for standards in this 
arena. 

We also would have liked to see the 
ability to generate and receive SNMP alerts 
in NLMerlin. This would have made it 
easier to integrate NLMerlin’s functions 
into corporate networks and ensured some 
level of integration with existing manage¬ 
ment applications. 

Shany provides SNMP integration for 
AlertView through integration with the 
NMS. This integration enables NMS to 
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Meet Our MultiTalented Family 

Performing All Your Multimedia Needs 


TV Program Viewing 



WaveWatcher-TV VideoSurge 


Full-Motion 
'— Video Capture 
Boards 




Computer System 



ProVGA/TV PLUS 

VGA-to-Video 

Genlock/Overtay 

Board 



ProPC/TV PLUS 


Portable 

PC-to-TV 

Encoder 


t 



audioSHOW 

Complete Multimedia 
Audio, Video and 
Television Solution 



Video Output Source 


CD-Rom 


AITech’s family of five is ready to act for 
you. We can help you create high-impact 
presentations. Or take these presentatioas 
on the road with utmost convenience. You 
can develop a teleconferencing or interac¬ 
tive training system, or create picture 
records. Or jast entertain yourself. What¬ 
ever you may need, we have a multimedia 
product that can fulfill your requirements. 
For either lull-motion video capture or VGA 
output to TV or video. 

With WaveWatcher-TV, you can view 
TV or video on your VGA monitor. Images 
or full-motion video can be captured from 
any TV program and used in your desktop 
documents or presentations. 

If you require higher performance, 
VideoSurge should be considered for full- 
motion video capture. VideoSurge displays 


a real-time, 24-bit true color. Plus, three 
sets of stereo source inputs. Volume, bass, 
treble and balance control can be indi¬ 
vidually selected and controlled 

The AITech audioSHOW combines the 
ability to display your computer's output 
on a TV or VCR with full-featured 16-bit 
stereo sound capabilities. Imagine record¬ 
ing your VGA screen to videotape and 
adding a music soundtrack consisting of 
CD music, MIDI synthesizer orchestrations, 
sampled sound effects and narration. This 
is the power of audioSHOW! 

The ProVGA/TV Plus enables you to 
convert VGA display graphics into NTSC or 
S-VHS video for display on TV monitors or 


projection systems. The converted video 
can be genlocked to external input for 
mixed video presentations. You can mix, 
overlay, or chroma key the VGA signal. 

Taking your computer presentation on 
the road? Or jast want to play computer 
games on your TV? Tire ProPC/TV Plus Is 
an external pocket-size VGA-to-TV encoder 
that meets these needs. You get portability 
and easy installation, plus TV/VGA 
concurrent display. 

Let us show how our talents can 
perform for you. For more information 
on the AITech multimedia product family, 
contact your local dealer or call us at 
1-800-882-8184 or fax 1-510-226-8996. 


AITech 

commtble Vision for Multimedia 

Visit us at COMDEX -- South Annex, Booth A1160! 

AITech International, World Headquarters, 47971 Fremont Blvd., Fremont, CA 94538, Tel 510-226-8960 FAX: 510-226-8996 

© 1993. AITech International Specifications subject to change witlwui notice WaveWalcher-TV. VideoSurge, audioSHOW, ProVGA/TV Plus and ProPC/TV Plus are trademarks of AITedi International All other trademarks are the property of their respective holders 
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NLMerlin and AlertView 


discover AlertView agents and put them on 
an NMS map with an icon that accesses 
AlertView’s tools. AlertView and NMS 
can also receive, display, 
and respond to each other’s 
alarms. Thus, NMS can re¬ 
ceive SNMP traps and for¬ 
ward them to AlertView, or 
receive Alert View's alarms 
and forward them as SNMP 
traps. 

In addition to providing 
this support for SNMP, 

AlertView is based on well- 
defined, stable Windows 
application APIs. Thus, 

AlertView already works 
with all Windows applica¬ 
tions. It would still help if 
AlertView took advantage 
of DMTF standards where 
possible; if it doesn’t, it may 
not be able to obtain some 
critical information. 

Interestingly, Windows 
NT includes an event mon¬ 
itor that provides error-re¬ 


lated information and suggestions similar 
to those provided by AlertView. We like 
the idea of monitoring applications through 
an operating-system utility 
as opposed to a third-party 
package. If Microsoft ever 
decides to offer a Windows 
event monitor and then 
hooks it into a central con¬ 
sole such as Hermes, Shany 
could have some serious 
competition. 

The difference between 
NLMerlin and AlertView in 
terms of a strategic direc¬ 
tion boils down to this: Task 
distribution is in its infancy; 
anybody who invests now 
may have to backtrack 
when standards and stan¬ 
dardized products emerge. 
In contrast, standards for 
monitoring applications are 
already firm. Because it fo¬ 
cuses on application moni¬ 
toring more than on task 
distribution, AlertView is 


less vulnerable to outflanking by a new 
standard. 

Overall, we see value in both of these 
products. AlertView is more accessible 
and is easier and more fun to use. It adds 
significantly to your ability to manage 
Windows and DOS applications but not 
NetWare servers. NLMerlin is good at 
managing servers, is currently less capable 
in the workstation arena, and lacks the 
ability to monitor applications. 

Both products seem to have lots of room 
for expansion and may serve as a basis for 
future capabilities. Still, NLMerlin will 
remain a tool for the type of user who 
would write DOS batch files and program 
in BASIC using just a text editor—in other 
words, a tech-weenie—while AlertView 
will appeal to the average network ad¬ 
ministrator who wants to know what is 
happening in users’ applications. ■ 


Mike Hurwicz and Dan Carroll are writers and 
consultants specializing in networking and imag¬ 
ing . They are based in FMStsound, Washington . 
You can contact them through AT&T Mail as 
“mhurwicz " or on BIX c/o "editors ." 


About the Product 


NLMerlin .$2195 

(includes one Windows-based 
administrative agent, two 
NetWare file-server agents, 
and 20 DOS client agents) 

Knozall Systems, Inc. 

375 East Elliot Road, Suite 10 
Chandler, AZ 85225 
(800) 333-8698 
(602) 545-0006 
fax: (602) 545-0008 
Circle 1075 on Inquiry Card. 

AlertView 2JL.. $935 

(includes one Windows-based 
management server and 10 
DOS/Windows client agents) 

Shany, Inc. 

1101 San Antonia Rd. 
Mountain View, CA 94043 
(415) 694-7410 
fax: (415) 6944728 

Circle 1076 on Inquiry Card. 



Get with the PflOgram! 


H 



“TouchStone Software’s $100 Check/It 
PRO: Syslnfo is the closest thing this 
category has to perfection. ” 


JUly 1993 

Checfcll PRO Sysinio 


We Couldn’t Have Said It Better Ourselves... 

“It made no errors reporting on either of our test systems, and it provided 
more detailed information on many hardware items in our test bed PCs 
than did the competition.” 




^Touchstone 

Software Corporation 
^ 2130 Main Street, Suite 250, 
Huntington Beach, CA 92648 

(800)531-0450 or (714)969-7746 
Fax (714) 960-1886 


“Beyond the basics, Check/It PRO reports on detailed drive mapping 
with suitable disk controllers and on the kind of UART your serial ports 
are using. Adding to Check/It PRO’s appeal is a set of benchmark com¬ 
parisons that allows you to make sense out of the numbers that the bench¬ 
marks produce. If you get the Syslnfo package and have any interest in 
diagnostics, you should consider the bundle of Syslnfo & Tests and 
Tools.” 

“Quality of information is the key to a good reporting tool. As such, the 
program of choice for DOS users is Touchstone’s Check/It PRO.” 

— PC Magazine, July 1993 


Copynghi Cl993 Touchstone Software ALL RIGHTS RESERVED. ChecMt is a registered trademark and the Quality Tested Seal is a trademark o I TouchStone Software Corp Huittngton Beech, CA 
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UNIXWARE PERSONAL EDITION FEATURES 


INFORMATION FOUNDATION S INCREDIBLE PRICES 


CALL: 1-800-CET-UNIX 


FOR $166, 

! WHY WOULD 
YOU BUY 
i UNIX FROM 
ANYONE ELSE? 


PLUS THE COMPLETE UNIXWARE PRODUCT LINE AND UNIX 
DOCUMENTATION AT UNBEATABLE PRICES! 

RESELLER & VOLUME DISCOUNTS AVAi LABLE! 

BUY IT TODAY FROM INFORMATION FOUNDATION 
— THE OPEN SYSTEMS MIC RATION EXPERTS 


Information 

Foundation 


The Open Systems Mjgratjon Experts" 

1200 17th Street Suite 1900 
Denver, Colorado 80202 
Phone: 303/572-6486 
Facsimile: 303/572-6484 
E-mail; sales®If,com 


IF is a TEjgutened! trademark of Jn/onnoflon FiMndation. UNIX ts a repsiercd jrmkiwnk of UNIX System Labour atones .. UnirWlane and Umtsd a re trokmarlb of l/rovd. 
Aii regtstsral mdeimiTfa oriuJ ftadeniarks are the property of therr rejfrcctiiie ourum. 


UNIVEL'S" UNIXWARE FROM 
INFORMATION FOUNDATION 


I.F. is In its tenth year as an 
internationally recognized 
provider of Open Systems 
solutions and training. 

Solutions for customers such 
as AT&T, American Airlines, 
UNIX International, US Army 
to name a few. 

Information Foundation is both 
a USL UNIX source code licensee 
and a Univel Authorized OEM, 
We have over 75 UNIX engineers 
to provide you with unmached 
support, training and integration 
services to meet your most 
demanding Open Systems needs. 


* UNIX SYSTEM V RELEASE 4,2 FOR INTEL PLATFORMS 

* X11BASED DESKTOP MANAGER 

* WINDOWING KORN SHELL 

* NOVELL NETWORK SUPPORT 

* DOS/WINDOWS SUPPORT 


* FREE “1-800” product support 

* FREE Click-Start™ Training 

* No question money hack guarantee 


PERSONAL EDITION 
•CD-ROM VERSION 
•TAPE VERSION 
• DISKETTE VERSION (NEW) 

LIST 

t yaa 

I.F. 

$166! 

$199! 

$266! 

TCP/IP FOR UNIXWARE 

$449 

$99! 

C2 SECURITY 

£* A Q 

t i ■■ 

$99! 

ADVANCED UNIX UTILITIES 

$n$ 

$150! 

C DEVELOPMENT SYSTEM 

$449 

$299! 


WHO IS INFORMATION 
FOUNDATION? 


ONLY INFORMATION FOUNDATION 
OFFERS THESE EXTRAS: 
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HANDS-ON TESTING 



HtMTEIIS 

FACE OFF 


From high-end dye-sublimation to low-cost dot-matrix 
models, we select the best printers for eight important 
business applications 

HELEN HOLZBAUR, JIM HURD, AND STEPHEN PLATT 

"T* ew printers continue to hit the market at breakneck speed: Of the 176 printers tested here, 70 of 
them either didn’t exist when we prepared our last printer report in May or have been significantly 
upgraded since then. What's more, five of the eight printers that received BYTE Best awards in 
this report only began shipping since this spring. 

For primer buyers, a dynamic market is good news. Prices in the last six months have 
w£m i dropped dramatically: The 105 printers that remain on the market since our May report now cost 
an average of $500 less. The bottom line for those who need a new printer is that cutting-edge performance 
and print quality have never been less expensive. 

Through hands-on tests of laser, dot-matrix, ink-jet, high-end color, and portable printers, this report doc¬ 
uments the advances of the printer market. We invited vendors to submit printers for every category. Besides 
our memory specifications, which were necessary to make our test results comparable, our only restric- 


How to use this guide 


In each application category, we name a best overall printer 
that offers the best mix of performance and quality plus any 
required features relevant to the particular application. We 


also name the best low-cost printers for each application, as 
well as highest quality and best for use with Macintosh envi¬ 
ronments. 


BEST OVERALL 


Lexmark IBM 4039Laser 12R 


Each score represents 
pages-per-minute speed; 
higher numbers indicate 
faster performance. 


e&rnpeiiLnffciy priced with skipcinHlra r rhifi 12-jSpm reidlly 
Whew inatbll LewfiBrtti's sonwariM'HMHrUinE ¥Vihdiiw= dfwfcfs. Chtrall, 
its 6‘UC'tfpi quality ie. among lha bast ii> Its class. U cite rugately, ns Real 
Sen pi pft'fwcnaiKt' ie tartUater. For heavy PcsrScripr usage, p+ck tha H 
600 Turbo wiLJ 1 - shs tswsrStap acceteralar toarU inElead. 



Vender's rating far engine 
or print-head speed: does 
not include printer 
processor time. —--— 


LexniKtl IBM -IG39IJMF 12fl A 0 63' 3.57 

LexmBftiBmU&mBWf 10S A 704' 3 12 

TIMiciUJEflr^SWiwFmterStepi A 3.9B SJJ7 

XvKeX«El-a-WntifiaU A 5 TB 2.6 f 

HPiiWfsW-JM A 465 3.21 


5.0* 

4.32 


2.7B 

a as 


0,7* 

0.00 

0,72 

0.44 

era 


(1999 500 4,10 

$1099 BOO 2,10 

$1948 000 0,22 

$2295 600 0,16 

$2389 600 6,32 


A composite score of text 
and graphics output: based 
on a scale of 10, with 
higher numbers indicating 
better output quality. 


Retail price; may include 
optional memory to conform 
to our testing specifications 
. (see "How We Tested"), 
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What to Look For in a Laser Printer 


BEST 



INTERFACES 
If you need a 
workgroup printer 
to serve different 
platforms, look for 
printers that support 
several different 
interfaces and can 
automatically sense which 
interface b receiving a 
print job. 


PROCESSOR AND MEMORY 
RISC processors are best for PostScript and complex 
graphics. One MB of memory is minimum for full- 
page graphics; 4 MB b minimum for PostScript. 


PAPER-INPUT TRAY 
Network printers typically 
hold 500 to 1000 sheets. For 
workgroup and word 
processing applications with 
high volumes, consider 
printers with larger trays or 
additional trays sold as 
options. 


ENGINE 

Choose a 600-dpi engine for high 
output quality; for lower printer cost 
and faster performance, a 300 dpi 
engine b a better alternative. 


PAPER PATH 

The shorter the path, the more 
efficient the printing process and 
the less chance for jammed paper. 
For envelope and heavy-stock 
printing, choose printers that 
provide a straight-through path. 


tions were price related: We didn’t test 
any network or color printers costing over 
$15,000, and all other models carried list 
prices of $ 10,000 or less. 

Lasers continue to make inroads into 
the low-cost market. A dozen in this report 
carry list prices of approximately $1000. 
In response to this competition, ink-jet 
printers now sell for $200 to $300 after 
discounting. At this price point, ink-jets 
have entered the price domain of dot-ma¬ 
trix printers. What’s more, new high-speed 
ink-jets, like the C-Tech Speedjet 300 and 
Texas Instruments MicroMarc, now run as 
fast as dot-matrix printers, which are in¬ 
creasingly becoming niche products for 
multipart forms and invoices. 


Color printers are at the cutting edge 
of development. Eighteen of the new 
printers we tested were color printers, and 
many had impressively low prices. From 
the $319 LA 95-DECWriter to the Tek¬ 
tronix Phaser IISDX, a $ 10,000 dye-sub¬ 
limation printer, color output has never 
been better or offered at so many price 
points. 

In this report, we’ve divided the print¬ 
ers into eight categories to make it easier 
for you to match a printer to your needs. 
For PC and Mac users, we selected print¬ 
ers for general business, draft text, high- 
quality color, general-purpose color, 
workgroups, tabloid, CAD and desktop 
publishing, and travel. 


EVTE 


GENERAL BUSINESS 
Lexmark IBM 4039Laser 
12R 

Posted the fastest times for 
PC text and graphics, along 
with respectable PostScript 
and Mac scores. PAGE 279 

HIGH-QUALITY COLOR 

General Parametrics 
Spectra Star GT 

This $5000 thermal-wax- 
transfer printer uses standard 
paper and produces brilliant 
color images. PAGE 285 


GENERAL-PURPOSE 

COLOR 

Hewlett-Packard DeskJet 
1200C/PS 

The best ink-jet output for 
both color and monochrome 
text. PAGE 289 


WORKGROUPS 

Hewlett-Packard LaserJet 
4SiMx 

Superb quality and the 
fastest performance overall. 

PAGE 291 


DRAFT QUALITY 

C-Tech Speedjet 300 

An ink-jet printer that 
outpaced even some lasers 
for speed in producing reports 
and forms. PAGE 293 


LARGE FORMAT 
Mannesmann Tally MT 360 

The choice among dot-matrix 
printers for 11- by 17-inch 
print jobs. PAGE 295 


CAD AND DTP 

Compaq PageMarq 20 

The fastest laser able to 
handle 11- by 17-inch paper. 

PAGE 299 


PORTABLE 
Lexmark IBM 4070 U 

A 4-pound ink-jet with the 
fastest print speed among 
portables PAGE 301 


ILLUSTRATION: BRUCE SANDERS© 1993 
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GENERAL BUSINESS 


ENHANCED DRIVERS 


PCI Performance 

PCL5 driver 
Enhanced driver 


Lexmark IBM 4039Laser 16L 


4 6 6 10 

Faggs per ml mile 


NEC Silentwriter Superscript 610 


PCL5 driver 
Enhanced driver 


PCL5 driver 
Enhanced driver 


4 6 0 10 12 

Pages por minute 


Hewlett-Packard LaserJet 4 


4 6 

Paggfe per minuts 


1? 


Printer perfwmance, in pages per minute. 

Within the past year, both IBM and NBC have introduced “enhanced” PCL5 lan¬ 
guages on their printers. These languages, supersets of HP's PCL5 printer 
language, provide additional features for improved graphics and font-render¬ 
ing performance. The languages are true supersets—the printer will still op* 
©rate using a normal PCL5 driver, but using the accompanying drivers will 
improve their performance. 

We tested the Lexmark IBM 4039Laser 16L and the NEC Silentwriter Su¬ 
perscript 610 using both PCL5 and enhanced drivers and compared them to 
a Hewlett-Packard LaserJet 4 running the driver that ships with the printer and 
a standard PCL5 driver. While using IBM’s 4039-16L print accelerator, the 
4039Laser 16L was 44 percent faster in our benchmark tests. Using straight 
PCL5, it averaged 6.3 ppm on our test suite, but when driven by the IBM 
4039- 16L print accelerator it averaged 11.3 ppm. Likewise, the NEC Superscript 
610, using NEC’s Superscript 610 GDI (Graphical Device Interface) language, 
improved from 3.45 ppm to 4.5 ppm, a 24 percent decrease In print time. The 
LaserJet 4 r s driver speeds up font and bit-map processing, but overall it lags 
behind the PCL5 version because of slower text and graphics performance. 


H igh-quality output makes 
laser printers the standard for 
business documents, which 
may range from correspon¬ 
dence. to proposals and reports, to 
standard-format desktop publishing 
(see the CAD and desktop publishing 
section for large-format laser print¬ 
ers). The printers we rank in this sec¬ 
tion are suitable for use by up to five 
people. Because of quality considera¬ 
tions, we considered only laser print¬ 
ers for this category. The lasers ranked 
here are rated at 12 pages per minute 
or less; to be considered for best in 
the low-cost category, a laser had to he 
rated at 6 ppm or less. 

Although 300-dot-per-inch laser 
printers arc appropriate for most busi¬ 
ness applications, low -priced 600-dpi 
laser printers such as the Lexmark 
IBM 4039Laser 10R ($1599) led us 
to recommend the high-resolution 
models unless you T re on an especial¬ 
ly tight budget. If so, low-cost 300- 
dpi printers such as the NEC Silent- 
writer Superscript 610 ($700) and 
the Hewlett-Packard LaserJet 4ML 
($1279) are excellent choices. 

However, if you're printing news¬ 
letters with graphics or doing any type 
of desktop publishing, a 600-dpi laser 
printer is the only way to go. Among 
the higher-resolution lasers, we call 
it a draw for overall quality among 
HP's LaserJet 4M, the Lexmark IBM 
4039Laser series, the TJ MicroLaser 
Pro 600, and the Apple LaserWriter 
Pro 630. 

Brother's HL 10H also produced 
top-quality 600-dpi output; unfortu¬ 
nately, its gray-scale dithering fell 
short of that of the other leaders. HP's 
LaserJet 4 and 4P also fell down a bit 
on gray-scale reproduction. 

The Xante Accel-a-Writer 8000 and 4000 and Samsung 
Finale Hi-Res all use resolution enhancement to coax higher 
resolution from print engines designed for 300-dpi output. 
In general, the quality of the Xante printers is on a par with that 
of the 600-dpi printers, although its text does not have the 
same clarity at small point sizes. Resolution enhancement is 
less successful with the Finale, however, Samsung claims the 
printer can simulate 1200 dpi, hut its output quality in our 
tests did not even approach that of a true 1200-dpi printer. 
{The printer is also designed to be upgraded to a true 600- 


dpi resolution, but we didn't test this feature.) 

The fastest printers for Windows were the ones designed to 
accept rasterized pages from the host computer. The Lex¬ 
mark IBM 4039Laser 12R and I OR printers and the NEC 
Silentwriter Superscript 610 use this technique to outperform 
conventional PCL (Printer Control Language) and PostScript 
drivers shipped with Windows, Because this technique is 
heavily dependent on the host, the faster your computer, the 
faster these printers will print. (We obtained our speed scores 
using a 33-MHz 486DX with 8 MB of memory.) 

All the 4039-series printers offer a wide range of features, 
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including power management, 
optional duplexing, an easy-to- 
read five-line LCD showing 
configurations, and flash ROM 
to store fonts and logos. 

For graphical illustrations 
and desktop publishing, or for 
use with a Macintosh, choose 
the TI MicroLaser Pro 600 
equipped with the optional 
PowcrStep accelerator board 
($349)- This 8-ppm unit blasts 
through PostScript jobs faster 
than many 16- and 17-ppm 
printers. The printer's quality 
is comparable to that of 600- 
dpi printers. Unlike die Phoe- 
nixPage PostScript interpreter 
in ihe Lexmark printers, the 
Adobe interpreter in the Mi¬ 
croLaser supports Level IL 
However, the MicroLaser’s 
PCL performance is below av¬ 
erage for an 8-ppm printer, so 
don’t purchase this printer if 
you primarily print PCL jobs. 

For low-cost PostScript, we 
recommend the HP LaserJet 
4ML. At $1279, it Is not the 
cheapest printer you can buy, 
but its high quality and good 
performance make k worth the 
incremental cost. Its RISC 
processor puts it among the 
fastest of the 4-ppm printers; 
it even outperforms many 8- 
ppm printers. Of all the laser 
printers, the LaserJet 4L and 
4ML are among ihe biggest 
power savers: They consume 
just 5 W when idle. With its 
series, Hewlett-Packard 
has introduced draft mode to 
the laser world: The print qual¬ 
ity is reduced, but so is loner 
consumption. 

If you want the best combi¬ 
nation of low cost and high 
performance for non-PostScript 
jobs, pick the NEC Silentwriter 
Superscript 610. The quality 
was only average for a 300-dpi 
printer, however. Thanks to 
resolution enhancement, both 
the Epson ActionLaser 1500 
and the LaserJet 4L otter high¬ 
er-quality text and graphics 
than the Silentwriter Super¬ 
script 610, but they can't match 
its speed. 


I> Y X i: BEST 


GENERAL BUSINESS 


»d th< 


»t balance of speed and quality? 


BEST OVERALL 


Lexmark IBM 4039Laser 12R 


Competitively priced with slower printers, this 12-ppm laser really 
flV |V screams when you install Lexmark's software-rasterizing Windows 

drivers. Overall, its 60Odpi quality Is among the best in its class. Un- 
fortunately, its PostScript performance is lackluster. For heavy PostScript 
usage, pick the It MicroLaser Pro 600 with the PowerStep accelerator board Instead, 

BYTE PERFORMANCE SCORES (PPM) 







K 

MAC 

DUALITY 

CLASS 


RESOLUTION 

MEMORY (MB) 




PCI 

POSTSCRIPT 

OVERALL 

INDEX 

(PPM) 

PRICE 

m 

STAR, MAX. 

BEST 

Lexmark IBM 4039Laser12fl 

A 

8.63 1 

3,57 

5,04 

8.74 

12 

$1999 

600 

4, 16 

RUNNER-UP 

Lexmark IBM 4G39Laser TOR 

A 

7.04' 

3.12 

4.32 

9.00 

10 

$1599 

600 

2, 16 

RUNNER-OP 

TI MicroLaser Pro 600 (w/PowerStep) A 

3,98 

5.37 

5,23 

8.72 

8 

$1948 

600 

6,22 

RUNNER UP 

Xante Accd'3'Writer 8000 

A 

5,18 

2.67 

2.78 

8,44 

8 

$2295 

600 

8, 16 

DtiHNERUP 

HP LaserJet 4M 

A 

4.85 

3.21 

3,95 

8 78 

8 

$2399 

600 

6,32 


When price matt* 


LOW COST 



NEC Silentwriter Superscript 610 

Thanks to a special Windows driver, this printer s Windows performance is stunning, as is 
its under-$700 price, A. bidirectional Windows interface gives you excellent feedback on print 
status and settings without your having to look at the printer, 

BYTE PERFORMANCE SCORES (PPM) 


m \ 



PC 

MAC 

QUALITY 

CLASS 


RESOLUTION 

MEMORY (MB) 




PCL POSTSCRIPT 

OVERALL 

INDEX 

(PPM) 

PRICE 

(DPI) 

SIAM, MAX. 

BEST 

NEC Silentwriter Superscript 610 

A 

4.55 1 — 

— 

6.67 

6 

$700 

300 

0,25, a 

RUNNER-UP 

B rather HL 6 

A 

384 — 

— 

6.67 

6 

$895 

300 

0.5, 4.5 

RUNNER IIP 

Epson ActionLaser 1000 

A 

4.51 — 

— 

5,11 

6 

$799 

300 

0,5, 6.5 

RUNNER-UP 

Okidsta 01-400E 

A 

3.46 — 

— 

6,44 

4 

$699 

300 

0.5, 4.5 


support a must? 


MACINTOSH 


H MicroLaser Pro 600 (with PowerStep) 


This printer combines high print quality with the fastest Mac and PostScript performance, 
especially its font-rendering speed. 






re 

MAC 

QUALITY 

CLASS 


RESOLUTION 

MEMORY (MB) 




pcT~ 

POSTSCRIPT 

OVERALL 

INDEX 

(PPM) 

PRICE 

(DPI) 

STAN., MAI 

BEST 

11 MicroLaser Pro (w/PowerStep) 

A 

3.98 

5.37 

5.23 

8.72 

8 

$1948 

600 

6, 22 

RUNNER-UP 

Lexmark IBM 4G39Laser 128 

A 

8.63 1 

3.57 

5,04 

8.74 

12 

$1999 

600 

4 t 16 

RUNHEf-UP 

Apple LaserWriter Pm 630 

A 

3.17 

2,88 

3.80 

9.11 

8 

$2529 

600 

8,32 

RUNNER-UP 

HP LaserJet 4M 

A 

4.85 

3.21 

3.95 

8.78 

3 

$2399 

600 

6,32 

RUNNER-UP 

TI MicroLaser Pro 600 

A 

— 

2.66 

3.83 

6,72 

8 

$1599 

600 

6.22 


When print quality is everything... 


HIGH QUALITY 


TI MicroLaser Pro 600 (with PowerStep) 



Although the MicroLaser Pro 600 didn't have the best quality when compared to other 600 dpi 
printer heavyweights (e,g., the LaserJet 4M. the Lexmark IBM 4039Laser series, and the Apple 
LaserWriter Pro 630). none of the others matched the MicroLaser for PostScript speed. 

BYTE PERFORMANCE SCORES (PPM) 




KEY 





PC 

MAC 

QUALTTY 

CLASS 


RESOLUTION 

MEMORY (MB) 






PCL 

POSTSCRIPT 

OVERALL 

INDEX 

(PPM) 

PRICE 

(DPT) 

SM. MAX. 







A 

Laser 

■ InkJet 

BEST 

TI MicroLaser Pro (w/PowerStep) 

A 

3,98 

5,37 

5.23 

8,72 

8 

$1948 

600 

6.22 

• 

Dot-matrix 

♦ Dye-sublimation 

RUNNER-UP 

Apple LaserWriter Pro 630 

A 

3,17 

2.88 

3.80 

9.11 

8 

$2529 

600 

8, 32 

ir 

Thermal 


RUNNER-UP 

Lexmark IBM 4039Laser 10R 

A 

7,04' 

3.12 

4.32 

9.00 

10 

$1599 

600 

2 , 16 


1 Score obtained wilfi proprietary driver. 


2 Uses computer memoiy lor jobs requiring more memory. 
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HowWe Tested 


W e subjected each printer to as 
many as 50 different perfor¬ 
mance and output-quality 
tests using DOS, Windows, 
and Mac applications. As appropriate, 
we tested each printer in letter-quality 
and draft modes; with PostScript and 
PCL page-description languages; and 
using LocalTalk, parallel, and Ethernet 
connections. 

Not every printer is right for every 
application, so we segmented printers 
into eight business applications. See the 
individual application write-ups for de¬ 
tails about filters we chose for group¬ 
ing technologies. For example, with 
workgroup printers, we considered only 
those laser printers that were rated at 15 
ppm or higher. 

We identified the best printers for 
Mac users by considering only printers 
that provided a LocalTalk or EtherTalk 
connection. You can use other printers 
with a Mac by using products such as 
Apple's DOS Companion. In fact, the 
Apple Portable Style Writer is identical 
to the Canon BJ-lOcx except that the 
Apple model comes bundled with a se- 
rial-to-parallel converter and Mac driv¬ 
ers. Overall, we think most Mac users 
will do better by selecting printers de¬ 
signed to support the Mac environment. 

Our performance scores are measured 
in pages per minute. We generated a 
performance index for each printer by 


weighing and combining 
scores of the individual 
tests (see the text box 
“Our Speed Tests”) as 
appropriate for each 
particular application 
category. For example, 
we judged high-quality 
color printers by their 
ability to print color im¬ 
ages, not for their ability to 
print text. 


CATEGORIES 

In deciding our best-overall recom¬ 
mendations, we valued performance and 
quality equally. To determine perfor¬ 
mance scores, we averaged each print¬ 
er’s speed, measured in pages per 
minute, in draft and high-quality modes. 
When a printer offered a choice of ei¬ 
ther PostScript or PCL for high-quality 
modes, we used the scores from the 
mode that produced the fastest results. 

We also evaluated each printer for 
the features it offered and for how easy 
it was to set up and use the unit. The 
scores served as filters: We did not rec¬ 
ommend products that were difficult to 
use or lacked essential features, regard¬ 
less of their speed and quality. For ex¬ 
ample, the NewGen ImagerPlus 12 has 
excellent performance and quality, but it 



OUR SPEED TESTS 

We measured each printer's performance using a variety of tests designed to mirror real- 

world applications. To run our tests, we used Windows and Mac drivers supplied by the 

printer vendor. Our performance scores revealed how fast each printer could produce the 
following: 

Standard Text 

Bit Map 

This test consisted of a word processing 

A test page of rasterized text, essentially 

document in one font. We sent the test to 

the same as fax output. This generated 

the printer using the Windows or Mac 

scores applicable to graphics 

drivers. If a printer had a device font 

applications. It also showed the speed of 

available, we used it. 

the communications link between printer 

Raw Text 

and computer. 

The same word processing document as 

Fonts 

above, but we sent it directly to the 

This document was rich in fonts in a 

printer, not through the Windows driver. 

variety of type sizes. The test uses serif 

Graphics 

This consisted of a line-intensive world 

and sans-serif typefaces in regular and 

boldface at 30 different point sizes. 

map with filled areas taken from 

Forms 

CorelDraw clip art. 

This document consisted of a simulation 

Color Graphics 

This test consisted of balloon clip art from 
CorelDraw. 

of preprinted forms. 


failed to run two of our 
tests. Workgroup print¬ 
ers that do not support 
automatic switching 
between PCL and Post¬ 
Script did not receive 
“best” honors. 

When choosing print¬ 
ers for highest quality, 
we made quality scores 
count for 80 percent of the 
Color Wheel overall evaluation, with the re¬ 
maining 20 percent consisting of 
the printer’s high-quality-mode speed. 
We noted that PostScript produced no¬ 
ticeably better output overall than PCL, 
so we used PostScript performance as 
a tiebreaker among printers that had very 
similar output quality. 

For best low cost, we used price and 
technology filters to identify those print¬ 
ers that are likely to sell in the lower 
end of the price spectrum. For example, 
4- to 6-ppm, 300-dpi printers dominate 
the low-cost laser market, and we con¬ 
sidered only this class for our low-cost 
choices in the business category. 

The winner of the low-cost category 
may not be the lowest-priced printer on 
a particular day through some particular 
channel; we cannot reliably predict how 
street prices might change from minute 
to minute. What our low-cost pick iden¬ 
tifies is a printer that stands out from its 
peers by offering excellent value at a 
reasonable price. If a runner-up becomes 
available to you at a substantially lower 
cost, you can use the performance and 
quality measurements to make your own 
decisions. 


RRINT QUALITY 

The quality tests measured each printer’s 
ability to draw a variety of lines, repro¬ 
duce a photographic image, and print 
attractive, legible text in a wide range 
of point sizes. We also 
had the color printers 
output a page that tested 
the printer’s ability to 
print different hues; it 
also faded the printer’s 
primary ink colors to 
white and black. We 
looked for a color print¬ 
er’s ability to lay down primary colors 
adjacent to each other without smear- 
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Circle 565 on Inquiry Card, 


Circle 522 on Inquiry Card, 


% <B©m P i us 

ELECTRICAL - ELECTROMECHANICAL CAD 



Easy to use, powerful, flexible, affordable! 
Available in: English, German, French, Italian. 

• Automatic Wi re N um boring 

• Automatic Cross Reference Tables 

• Symbols Libraries: European Standard I EC 

• Component Libraries: Siemens.Telemecanique.etc... 

• Part List, Wiring/Cable List,User's definable format. 

Free demo disk! 

PRICE: $1990 (English Version) 

For more information please contact: 

MICRODATA SYSTEM 

Tel. +39-187-988460 Fax.+39-187-988322 

Distributors Welcome! 
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Rates (postage and handling included): 

Holland DH 19,00 Switzerland SwFr 15,00 

United Kingdom £ 6,75 France FFr 57,50 

Wes! Germany DM 17,00 Sweden SEK 70,00 

No other currencies will be accepted other than those mentioned above. 

Please indicate which issues you would like by checking^ ) the 
boxes. Send requests with payment to: 

BYTE Back Issues, c/o Dynamic Graphics International, P.G. 
Box 25, 3950 AA Maarn, The Netherlands 

□ Check enclosed 

Charge: □ MasterCard □ Eurocaid □ VISA □ American Express 

Card# ___ 

Exp. Date_ _ __ 

Signature__ 

Name _____ 

Address____ 

Postcode_City__ 

Country_ 

All orders must be prepaid. Pay only in currencies given. 

Please allow three weeks for delivery by surface mail. 
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Our testing team Front, from left: Siva Kumar, Andre Whittle. Alan loch. Back, from left Jim Hurd, Vidya Maharaj, Helen Holzbanr, Stephen Platt, 
and Morgan Nec. 


ing. We also assessed the effectiveness 
of the printer’s screening and dithering, 
and we looked for a minimum of ran¬ 
dom specks of ink and alignment errors, 
which detract from the output’s appear¬ 
ance. 

The quality tests were written in Post¬ 
Script. To generate quality test pages 
for non-PostScript printers, we used the 
Freedom of Press PostScript interpreter 
from ColorAge. To measure print qual¬ 
ity, we examined the output from all the 
printers and selected the one that best 
met our quality standards. Output from 
all the other printers was ranked in re¬ 
lation to the best sample. 


FEATURES AND EASE 
OF USE 

Features and usability go hand in hand. 
We noted each printer’s features, as well 
as any important capabilities a printer 
may have lacked. We also noted how 
easy it was to use each printer. 

CONFIGURATIONS 

We performed PC tests using Compaq 
Deskpro 433i systems with 200-MB 
hard drives and 8 MB of RAM. DOS 
5.0 and Windows 3.1 were installed on 
each system. We performed Macintosh 
tests using Quadra 700 computers 
equipped with 8 MB of RAM and 400- 
MB hard drives. We used System 7.1 
for all Mac testing. 

All print servers, spoolers, and buffers 
were disabled. When soliciting printers, 
we requested each manufacturer’s stan¬ 
dard memory configuration for dot-ma¬ 
trix and ink-jet printers. Workgroup laser 
printers required at least 8 MB of RAM 
and PostScript, if available. All other 
lasers needed 4 MB of memory and 
PostScript if available. 


BREAKDOWN OF TEST 
CATEGORIES 

We sorted printers for appropriate ap¬ 
plications by using the following defin¬ 
itions. 

General business. Appropriate for use 
by one to five people who need a print¬ 


er for business correspondence, propos¬ 
als, reports, and limited desktop pub¬ 
lishing. Requirements for high-quality 
output limited our rank¬ 
ings to laser printers. A 
printer’s output quality 
weighed equally with its 
performance. Printers that 
were rated at 6 ppm or 
slower and priced at less 
than $900 were considered 
for low-cost honors. 

High-quality color. When 
quality matters more than 
price or speed. For drafts of brochures, 
magazine layouts, transparencies, and 
other four-color material. Thermal-wax- 
transfer, solid ink-jet. and dye-sublima¬ 
tion printers were ranked. 
General-purpose color. Ink-jet and dot¬ 
matrix printers for color drafts, spot col¬ 
or, transparencies, and monochrome 
text. Printers that were priced at $1700 
or less were considered for low-cost 
honors. 

Workgroups. Laser printers rated at 15 to 
20 ppm. Speed, quality, and connectiv¬ 
ity were key considerations. Low-cost 
competitors carried prices of less than 
$4000. 

Draft quality. Ink-jet and dot-matrix 
printers to serve single users whose work 
consists of producing draft reports, 
forms, and labels. Printers had to sell 
for $600 or less to be considered for 
best-low-cost status. 

Large format. Dot-matrix and ink-jet 
printers able to use 11- by 17-inch paper. 
For draft-quality CAD, spreadsheets, 
and ledgers where low cost and speed 
are more important than output quality. 
Low-cost competitors sell for $1000 or 
less. 


CAD and DTP. Lasers for high-quality 
output and 1 I - by 17-inch printing. 
Printers selling for $4000 or less were 
considered for low-cost 
honors. 

Portable. Thermal, ink¬ 
jet, and dot-matrix print¬ 
ers that can run on bat¬ 
teries and are also light 
enough for easy travel. 
To be ranked for low-cost 
status, printers had to sell 
for less than $500. 


OUR TEST TEAM 

Jim Hurd, \ ice President of Research and 
Development/NSTL wrote the printer performance 
tests. He has tested scores of printers during the last 
10 years at NSTL 

Helen Holzbaur, Project Manager/NSTL was a 
network manager and systems administrator at 
Temple University for 10 years before joining NSTL 

Alan Joch r Senior Editor/RYTE, coordinates the 
combined testing between the BYTE ljab and NSTL 

Siva Kumar. Technical Analyst/NSTL specializes 
in hardware and network-operating-systems testing. 

Vidya Maharaj, Consultant/NSTL helped evaluate 
120 printers for the Canadian government earlier 
this vear. She is completing a B.S. degree in 
computer science from the University of Toronto. 

Morgan Nec, Consultant/NSTL has tested printers 
and systems for NSTL since 1988. 

Stephen Platt, Manager of Unix 
Development/NSTL has a doctorate in computer 
science/computer graphics and wrote the quality 
tests for this report . 

Andre Whittle, ('onsultant/NSTL has evaluated 
computer hardware for the Canadian government, 
including a large-scale printer test conducted last 
spring. 


The Lib Report is an ongoing collaborative project 
between BYTE Magazine and National Software Testing 
Laboratories (NSTLi. B)TE Magazine and NSTL are both 
operating units of McGraw-Hill, Inc. 



Font Test 
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Us 


Them. 


We’d like to compare our color prints 
to theirs, but we don’t have all day. 


When you can get photo-like output like this from 
a dye-sublimation printer, who wants to wait? Espe¬ 
cially when you can use that vivid, continuous-tone 
color for everything from overhead transparencies 
to proofing your layouts before going to film. 

That's why we made the new Phaser™ IIsdx the 
fastest Adobe™ PostScript™ Level 2 dye-sublimation 
printer around. Its powerful RISC CPU processes 
large scanned images at about the same speed as 
a dedicated raster printer but with all the conve¬ 
nience and shareability you’ve come to expect ^ 
from a network PostScript printer 

The Phaser IIsdx can be shared with Macs, PCs 


(Windows/DOS or OS/2), and workstations—simulta¬ 
neously. It switches automatically from user to user 
using its parallel, serial, Applelalk® or optional Etherlalk™ 
and TCP/IP Ethernet™ ports. And it’s as simple to 
operate and maintain as a standard office laser printer. 

Call us today for a free sample print. Our 
number is 800/835-6100, 
Department 29-j. 

For faxed information, 
call 503/682-7450 and ask for 
document 1231. 

Tektronix 

/ 



Tekram*, TekColor and Phaser are trademarks or registered trademarks of Tektroni*,. Inc PostScript is a trademark of Adobe Systems, IrK, All other marks are trademarks or registered trademarks of their respective corr^antes. 

Circle 136 on Inquiry Cord* 









THE BEST PRINTERS FOR 

HIGH-QUALITY COLOR 


Dye Sublimation: Color for Tomorrow? 

Dye-sublimation primers produce crisp, clear output by 
using varying degrees of temperature to transfer color from 
the ribbon to special paper. The pictures below are the best 
argument for dye-sublimation printers, although the cost of 
such a primer and its consum- 
ahles (ai nearly S3 per page) 
may be the best argument 



The image on the bottom was produced by Hie Tektronix Phaser ttSOX, the dje-$ubimation model with the 
htfiwt quality scow ol any color printer we tested. Do bo top is output horn the Tektronix Phaser 2Mi f a 
high-quality thennal-wat-lran&fer printer. Mote: Both images were magnified ISO permit to illustrate the dot 


structure dI thermal-wax-transfer printers versus the continuous tones of riye-sutrimalion technology. 


W c tested 13 printers that excel in applica¬ 
tions where proofs for color publications 
and top-quality transparencies demand the 
best color, no matter what the cost. These 
thermal-wax-transfer and dye-sublimation models are 
among the most precise printers for placing color pig¬ 
ment on a printed page. In most cases, the output from 
this class of high-priced printers was of near-photo- 
graphic quality. 

On our 10-point scale, where higher numbers indicate 
better quality, thermal-transfer printers received scores 
Ringing from the Star Micromcs SJ 144’s 5.75 to the 
Tektronix Phaser III PXFs 8.29. The dye-sublimation 
Textronix Phaser IISDX scored a near-perfect 9.29. 

Although prices for high-end color printers have 
dropped in relative terms over the last year, none of 
these printers is cheap. The "low-cost" Phaser 20Ge 
lists for $3695. To get the top-quality output of the 
Phaser IISDX, however, expect to pay a list price of 
$9995, the highest price of any printer we evaluated 
for this report. 

In addition, none of these printers is particularly 
speedy, and therefore should not be considered for do¬ 
ing double duty in other types of printing applications. 

For example, the Spectra Star GT, from Genera! Para- 
metrics, was the fastest, with a speed of about 1 ppm in 
our tests. Most of the rest were in the 0.3- to 0.5-ppm 
range, with the slowest being the Eastman Kodak Col- 
orcase PS at 0.16 ppm (or 6 minutes per page). 

Our choice for best overall in this category was a 
thermal-wax-transfer model, ihe Spectra Star GT, It 
was the fastest printer in the category, and it scored 
well on most of our quality tests. Its scores on the 
monochrome quality tests were average, as were those 
of all ihe thermal-transfer printers we reviewed. The tech¬ 
nology just isn't designed for placing text on a page. However, 
the Spectra's color-quality score of 7.71 points out of a pos¬ 
sible score of 10, coupled with its relatively fast print speed, 
helped make this the best all-around printer. 

The Spectra Star GT comes equipped with serial, parallel, 
and Local Talk ports, which makes it an excellent printer for 
PC, Mac, or mixed environments. Unfortunately, the printer 
does not automatically switch among these ports—an incon¬ 
venience in a mixed setting, because you have to manually set 
the printer for the proper platform. 

We tested two dye-sublimation printers, the Tektronix 
Phaser IISDX and the Eastman Kodak Colorease PS. While 
thermal-transfer printers melt waxy Inks onto the page on a 
dot-by-dot basis, dye-sublimation printers vaporize the ink 
(going from solid to vapor, hence the sublimation) onto spe¬ 
cially coated paper. This allows better ink blending, finer 
control of ink deposits, and smoother colors (see the samples 
in the text box above). 

The results are nothing short of spectacular. The color 
wheel and shade stripes of our color test were almost per¬ 


fectly smooth on the output from both of these printers. In 
fact, we needed to examine the paper through a *30 loupe to 
see the ink deposits. Typical thermal-transfer and ink-jet out¬ 
put has uneven dot placement, while output from both of the 
dye-sublimation printers showed fairly smooth, filled-in areas. 
Instead of visibly dithered dots, ihe inks blended together 
seamlessly in the dye-sublimation samples. 

For color reproduction, we found the Phaser IISDX to be 
slightly better than the Colorease on two of our quality tests. 
The Phaser IISDX's pigments were slightly stronger and 
purer, while the Colorease’s yellow is more orange, the ma¬ 
genta slightly more bluish, and the cyan slightly paler. Our 
color-wheel tests indicate that the Phaser JISDX's gamut of 
colors is larger than the Colorease's, showing that it can print 
a wider color range. 

We also noticed a slight registration problem on the Col¬ 
orease. When printing fine lines of one color against a back¬ 
ground of a differing color, the line was offset slightly. This 
results in two visible edges, one white (i.e*, no pigment de¬ 
posited) and the other a blend of the two inks* 

One warning if you need a color printer for pre publication 
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proofs. Many of the printers we 
tested have a fairly large “grab” 
area: The top inch or more of 
the page isn't printable, be¬ 
cause the print engine uses this 
space to hold the paper. The 
General Parametrics Spectra 
Star GT* for example, loses 
slightly more than an inch, 
while the QMS ColorScript 
210 loses almost three-quarters 
of an inch. Some manufactur¬ 
ers, such as Tektronix, design 
some of their printers for over¬ 
size 14-inch paper, which al¬ 
lows space to hold the paper 
while preserving an 8 3 /l- by 11“ 
inch print area. 

Among the thermal-wax- 
transfer printers, CaJcomp’s 
ColorMaster Plus 66I3XF 
posted the highest output-qual¬ 
ity scores. Although it doesn't 
match the quality levels of dye- 
sublimation printers, its qual¬ 
ity is high enough to place it 
less than a tenth of a point be¬ 
low the Eastman Kodak Col- 
orease PS. 

However, the ColorMasier 
Plus 6613XF is priced to match 
its quality status: It sells for 
$ 1 OCX) more than the Colorease 
PS. Nevertheless, the Calcomp 
(as well as other thermal-trans¬ 
fer printers) can accommodate 
plain paper, which makes it 
more economical to run than 
its dye-sub bin at ion competi¬ 
tors. 

Two of the sol id-ink print¬ 
ers that we tested, Tektronix's 
Phaser III PXi and Dataprod¬ 
ucts' Jolt PSe, bring ink-jet 
printers into the same output- 
quality league as dye-sublima¬ 
tion and thermal printers. Spe¬ 
cially coated paper is not a 
requirement for solid-ink print¬ 
ers. Although the Phaser III 
PXi and the Jolt PSe fell short 
in dye-sublimation quality, 
they both scored higher in our 
quality tests than five of the 
thermal-wax-transfer printers: 
General Parametrics' Spectra 
Star GT and Spectra Star 
Q10E, Tektronix’s Phaser 200i 


BYTE BEST 


HIGH-QUALITY COLOR 


For the best in all-around performance 


BEST OVERALL 


General Parametrics Spectra Star GT 




A good mix of speed and quality push the Spectra Star GT to the top 
for color printers. It printed our benchmarks at an average of 59 
seconds per page, significantly quicker than the next-fastest color 
printer, the Tektronix Phaser 20Gi, which averaged 80 seconds per page. 
Although the Tektronix Phaser IISDX received higher scores for quality, 
it ran almost three times slower than the Spectra Star GT. Its price is 
among the lowest for this class of printers, and its ability to handle plain 
paper helps reduce consumables costs. The 300dpi Spectra Star GT 
comes standard with PostScript Level II support. 






BYTE COLOR PERFORMANCE SCORES (PPM) 

PC MAC QUALITY 

CLASS 


RESOLUTION 

SPECIAL PAPER 




POSTSCRIPT 

OVERALL 

INDEX 

(m 

PRICE 

W) 

REQUIRED? 

BEST 

General Parametrics Spectra Star GT 

* 

1.02 

0.93 

7.71 

2 

$4495 

300 

No 

RUNNER-UP 

Calcomp ColorMaster Pius 6613XF 

★ 

0.59 

0.87 

8.27 

1 

$8995 

300 

No 

RUNNER-UP 

Tektronix Phaser 2001 

* 

0.75 

0,99 

6.36 

2 

$5995 

300 

No 

RUNNER-UP 

Tektronix Phaser 2Q0e 

* 

0.57 

0.92 

7.25 

2 

$3695 

300 

No 

RUNNER-UP 

Tektronix Phaser IISDX 

♦ 

0.27 

0,32 

9.29 

1 

$9995 

300 

Yes 


The choice for premium 


ic color 


MACINTOSH 


General Parametrics Spectra Star GT 



Mac users also benefit from the Spectra Star GT's speed and quality. Only the Tektronix 
Phaser 200i was faster in our Macintosh tests, but its output quality was significantly 
fower [7.71 versus 6.36). Although the Calcomp ColorMaster Plus 6613XF beat the 
Spectra Star GT for quality and almost matched it for speed, the Calcomp sells for almost 
twice as much. An advantage shared by these top three Macintosh color printers is 
their ability to use standard paper, unlike the remaining two runners up, 

BYTE COLOR PERFORMANCE SCORES [PPM) 





PC 

m 

QUALITY 

CLASS 


RESOLUTION 

SPECIAL PAPER 




POSTSCRIPT 

OVERALL 

INDEX 

(PPM) 

PRICE 

(DPI) 

REQUIRED? 

BEST 

General. Parametrics Spectra Star GT 

* 

1.02 

0.93 

7.71 

2 

$4495 

300 

No 

RUNNER-UP 

Calcomp ColorMaster Plus S613XF 

* 

0.59 

0.87 

8,27 

1 

$8995 

300 

No 

RUNNER-UP 

Tektronix Phaser 20Qi 

it 

0.75 

0,99 

6,36 

2 

$5995 

300 

No 

i 

1 

General Parametrics Spectra Star Q10E ★ 

0,31 

0-68 

7,00 

1.3 

$2999 

300 

Yes 

RUNNER-UP 

QMS ColorScript 230 

it 

0.34 

0.58 

7.69 

1 

$7995 

300 

Yes 


Ni 


sd the best four-color output? 


HIGH QUALITY 


Tektronix Phaser IISDX 



We could distinguish the output of the Tektronix Phaser IISDX from a photograph, but of 
all the printers we reviewed, the Phaser IISDX produces the most photographs ike output, 
its dye-subl imation print engine blends inks together to produce areas of true color. 

No dither patterns were visible, raising the Phaser IISDX above any other non-dye- 
sublimation printer, it placed fine fines nearly perfectly, without gaps and with blending 
that was visible only with the aid of a microscope. 

BYTE COLOR PERFORMANCE SCORES [PPM) 


and 200c, and the QMS Col¬ 
orScript 230. 




PC 

MAC 

QUALITY 

CLASS 


RESOLUTION 

SPECIAL PAPER 




POSTSCRIPT 

OVERALL 

INDEX 

(PPM) 

PRICE 

[DPI) 

REQUIRED? 

KEY 

BEST 

Tektronix Phaser IISDX 

A 

0,27 

0.32 

9,29 

1 

$9995 

300 

Yes 

RUNNER-UP 

Eastman Kodak Colorease PS 

A 

0.16 

0.18 

8.34 

3,5 

$7999 

300 

Yes 

A Laser ■ Ink-jet 

RUNNER-UP 

Tektronix Phaser III PXi 

m 

0.25 

0.45 

8.29 

1 

$9995 

300 

No 

• Dot-matrix ♦ Dye-sublimation 

RVNKR-Rf 

Calcomp ColorMasier Plus 6613XF 

A 

0.59 

0.87 

8.27 

1 

$8995 

300 

No 

RUNNER-UP 

Dataproducts Jolt PSe 

m 

0,19 

0.35 

8.19 

2 

$4995 

300 

No 

* Thermal 
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The secret 
HP Compaq and 
Lexmark were 
hoping we 
wouldn’t tell. 







Take a dose look at their page printers and you’ll see: you spend your 
really big money on disposable primer cartridges. 

One HP® LaserJet® 4Si, For example, in a high-volume* net¬ 
work printing environment could easily run up $4,183 in cartridge 
bills in its first year alone — more than the price of the printer 
itself. Five Compaq® Pagemarq™ 15s could cost you $22,193 in 
cartridges. And a year’s worth of cartridges for ten Lexmark™ IBM® 
4039 16L printers would probably set you back by about $41,611. 

If you had no choice, these numbers would simply represent 
the cost of doing business. But the fact is, you do have a choice. 

Cartridge-Free printing 


Kyocera® is in the printer business, not the cartridge business. Thatfi 
why we were free to devdop Eccsys® Cartridge-Free printing. And why 
you can prim up to 7,000 pages with an Ecosys printer with a single $49 
no-mess Ecotone® toner refill. 

In our high-volume network printing 
I o example, choosing an 18-ppm Ecosys 
FS-3500A over an HP LaserJet 4Si would 
°°i' w* 1 " save you $2,797 a year, Five FS-3500As would 
save you $15,263 compared with the Compaq solution, while 
ten FS-3500As would save $27,751 over Lexmark in just one year. 

Best of all, you wouldn’t give anything up. You’d get con- 
sistendy high output quality, fast throughput, reliability and full 
network compatibility 



Cartridge-Free for consistent quality 

The traditional laser primer uses disposable cartridges because 
the traditional drum built into them wears out fast. The Ecosys 
drum doesn’t. Its durable amorphous silicon (a-Si) surface will last 


a fully-warranted three years/300,000 pages and beyond. Plus, 
Ecotone toner has ceramic particles to polish and recondition the 
drum with every page you print. The result for you is consistently clean 
output over the lifetime of the printer. 


So what’s the secret? 


te this: to evaluate a printing solution, you’ve got to consider cost of 
printing. And for networks with one to 1,000 printers, Ecosys Cartridge- 


Free printing is inherendy more economical — by a wide margin. 




How wide? The free Ecosys savings- 
at-a-glance calculator wheel will help you 
find out. Fot yours, or additional infor¬ 
mation on the Ecosys printer family, call 

1-800-2- ECOSYS. 

Now that you know the secret, the only 
question is, how much can you save? 

From the 10-ppm FS-15O0A to the 18-ppm 
FS-35004 (shown alone and with/nil comple¬ 
ment of paper handling options), Ecosys 
Cartridge-Free printers deliver world- 
class quality, performance and support 
with unprecedented economy. 


t^KyOCERS 

TECHNOLOGY WITH A CONSCIENCE. 


♦AN fumpitmtins based mi tofflCprp uahes; 5% average page courage; Thigh-rahtw'= i! 6 k 500 pagei/manili. tetaif pices (BJ93i?tnfoCffrp yields used Jar cdfutottmus- 
HP *5i cartridge—pages; Compaq 15 cflriridgt:—1269/J 2,000 pt^es; Lexmark 16L cartridge — S269/J 2,800 jwgES. To cdcu^e: Cartridge piee-i- yield at 
5% = craCpF-ptigr; rtttt-pr-pigrx total ditnuaf voiume = annual cartridge expense 

© 195.3 Kyocera Stctranifs, fnc Kyocera is a registered trademark o/Kyrasnci Corporation. Etoiyi ttnd Ecotone are roistered trademarks of Kyocera Electronics, far, 
Ad other trademarks and registered trademarks ore ike property of Hewlett-Packard Company, Compaq Computer Ccrpratiart, Lexmark rnterttatitwul, Inc. or 
Nematiiifldi Business Madtinei Corpraibwi, respectively. 
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Exabyte wrote the book on 
tape storage. Call 1-800-825-4727 
today and we’ll send you our 
best seller absolutely free! 



A N N E R 



Now the Exabyte Storage Planner (ESP) takes the anxiety out of solving 
network storage riddles. This $99 value software tool measures the variables that 
affect tape backup and restore within your individual network environment. Based 
on that data, it will help yon understand what to expect and find the optimal tape storage system to meet your growing needs. 

Once you ve used ESP to measure your requirements, it lets you review the components that make up a solution. Knowing 
your choices allows you to make better-informed decisions. 

Exabyte also has a growing best seller list of multi-technology products for your most challenging backup needs includ¬ 
ing 8mm, 4mm, and 1/4 minicartridge. In addition, our 8mm Automated Storage Management™libraries and Exabyte 
certified supplies all serve your diverse storage requirements. 

The Exabyte Storage Planner is yours for the asking. To qualify, call today. ti U LQ] 

_ . . „ Were Backing It Up. 

There can be a happy ending to your tape storage story. 


Exabyte Cofpnrttnnn 11100 West 82nd St. Lenexa. KS 06214 (913) 492-6002 Fax (913)492-2405 Automated Storage Management is a trademark of Exabyte Corporation ©J W.1 Exabyte Corporation 

Circle 89 on Inquiry Cord (RESELLERS: 891. 
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GENERAL-PURPOSE COLOR 


A color printer to be used for 
reports and presentations doesn't 
have the same quality require¬ 
ments as thermal-wax-transfer 
or dye-sublimation printers for 
prepress and other high-end col¬ 
or uses. For one thing, printers 
in the general-purpose category 
must be able to produce crisp 
monochrome text. Nevertheless, 
the color-output quality of these 
printers should still make you 
look good. Compared to their 
high-end color cousins, general- 
purpose color printers must run 
faster and offer more economical 
(under $ l per page) consumables 
costs. 

We found six color ink-jet 
printers and 20 dot-matrix print¬ 
ers dial performed admirably in 
Lhis regard. The rated printers 
also produced top-quality trans¬ 
parencies. Colors remained sat¬ 
urated and solid and did not 
smear or peel on either medium. 
On the other hand, we found that 
color dot-matrix printers, such 
as the DEC LA 95-DECWriter 
(which otherwise produces rea¬ 
sonable-quality output), do not 
print well on transparency film 
because of ink smearing. 

Performance from color ink¬ 
jet printers is slow compared to 
that of monochrome printers. 
Don't buy a color printer as your 
primary printer unless all you do 
is prepare charts and overhead 
transparencies. 

The fastest of the printers rat¬ 
ed in this category achieved a 
score of only three-quarters of a 


The best for color and monochrome output 


BEST OVERALL 


Hewlett-Packard DeskJet 1200C/PS 



This printer produced the best balance of high-quality color and 
monochrome output of any printer we tested. With a speed rating of 
72 ppm, It was also the fastest color Ink-jet printer we tested, tt 
comes with color-matching software that helps ensure the color 
you specify is the color you’ll get on the printed page. 



BVTB PERFORMANCE SCORES [PPM) 



PC DRAFT 

PC POSTSCRIPT 

MACINTOSH 

QtlALtTY 



HESOLimON 


b&w color 

B&W COLOR 

m CDLOR 

INDEX 

CLASS 

PRICE 

m 

BEST HP DeskJel 12DQG/PS 

■ 1.94 0.72 

1.77 0.34 

1.38 0.69 

7.29 

Ippm 

$2399 

600 1 

RUNNER UP Canon SJC-&00 

m 1.09 0.68 

— — 

— — 

7.33 

300 cps 

$1999 

360 

RUNNER-UP Lexmark I0M Cotor JelPrinler PS4079 M — — 

0.75 0.24 

0.70 0.41 

7.87 

167 cps 

$3199 

360 

Sacrifice Po 

stScript, 

save 

e 

0 

E 

y 





LOW COST 


Hewlett-Packard DeskJet 1200C 



Without PostScript capabilities, the 1200C lists for $700 less than the 120GC/PS and still 
far outperforms Inexpensive Ink-jets tike the HP DeskJet 550C. If your budget demands the 
lowest cost, consider the LA 95-DEC Writer, a $319 color printer that led the dot-matrix field 
in output quality. 


BYTE PERFORMANCE SCORES (PPM) 





PC DRAFT 

PC POSTSCRIPT 

MACINTOSH 

QUALITY 



RESOLUTION 




m 

COLOR 

m 

COLOR 

m 

COLON 

INDEX 

CLASS 

PRICE 

(m 

BEST 

HP DeskJet 12000 

■ 

1.94 

0.72 

— 

— 

1.38 

0.69 

7.29 

7 ppm 

$1699 

600' 

RUNNER-UP 

DEC LA 95-DECWriter 

• 

1.85 

0.57 

— 

— 

— 

— 

5.06 

300 cps 

$319 

360 

RUNNER-UP 

Okidata Wlcrollne 590 

• 

3.70 

0.62 

— 

— 

— 

— 

3,56 

360 cps 

$699 

360 

RUNNER UP 

HP DeskJet 550C 

■ 

1.94 

061 

__ 

— 

— 

— 

4.86 

240 CpS 

$719 

300 

RUNNER-UP 

Citizen GSX-190 

• 

241 

0.55 

— 

— 

— 

— 

3.86 

270 CpS 

$199 

240 


Need the best for Mac color and text? 



MACINTOSH 


Apple CobrPriitter 


BYTE PERFORMANCE SCORES (PPM) 



PC DRAFT 

PC POSTSCRIFt 

MACINTOSH 

DUALITY 



m 

COLOR 

B8W 

COLOR 

B EM COLOR 

INDEX 

CLASS 

■ 

— 

— 

— 

— 

0.89 0.73 

6.93 

3.5 ppm 

■ 

1.94 

0.72 

1.77 

0.34 

1.38 0.69 

7.29 

1 ppm 

■ 

0.43 

0.27 

0.39 

0.12 

0.35 0.18 

7.35 

2 ppm 


RESOLUTION 
PRICE [DPI) 

$1659 360 
$2399 600’ 
$2795 300 


The Apple ColorPrinter was the fastest printer for Macintosh color. Its ColorSync feature sup¬ 
ports color matching with other Apple devices, its output quality is Just barely lower than that 
of the HP DeskJet 1200C/PS. 


BEST 

RUNNER-UP 

RUNNER-UP 


Apple CdorPrinter 
HP DeskJet 1200C/PS 
HP PainUet XL30O 


When output quality matters..- 


page per minute, while the fastest 
monochrome ink-jets ran at 2 
ppm. Ink-jet color cartridges cost 
approximately $25 to $35 and 
should Iasi for about 400 to 700 
pages. 


HIGH QUALITY 


Hewlett-Packard DeskJet 1200C/PS 



The HP DeskJet 12G0C/PS’s combined color and monochrome quality scores were the best 
for any of the color ink-jet printers, thanks to its 600- by 300-dpi resolution in monochrome 
text mode. 


BYTE PERFORMANCE SCORES (PPM) 




KEY 


PC DRAFT 

PC POSTSCRIPT 

MACINTOSH 

QUALITY 



RESOLUTION 





B&W COLON 

BSW COLOR 

m COLOR 

INDEX 

CLASS 

PRICE 

(DPI) 

A 

laser 

M ink-jet 

BEST HP DeskJet 12Q0C/P5 ■ 

1 94 0,72 

1.77 0.34 

1.38 0.69 

7.29 

1 ppm 

$2399 

600 1 

m 

Dot-matrix 

♦ Dye-sublimation 

RUNNER-UP Lexmark IBM Color JetPrlnt&r PS4Q79 ■ 

— — 

0 75 0,24 

0,70 0.41 

7,87 

167 CpS 

$3199 

360 

* 

Thermal 


RUNNER UP HP PaintJet XL3M ■ 

0.43 0,27 

0.39 0.12 

0.35 0 18 

7.35 

2 ppm 

$2795 

300 


' Monochrome text mode. 
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LAB REPORT: PRINTERS 



600 VS. 300: TRADING SPEED FOR QUALITY 

If you want the best-looking output, you'll have to pay a price. As this figure 
of averaged 600- and 30Q*dpi printers shows, printing at 600 dpi greatly adds 
to the time it takes to print graphical images, such as bit maps and scanned 
photos, compared to 300-dpi printers. 


Speed Scores 

Black-and-white 

graphics 



Bit map 


600 dpi 


300 dpi 


I f you have ever sat in a print queue 
while a coworker produced a large 
mailing, you know that speed mat¬ 
ters for a shared printer. The laser 
printers we evaluated for network use 
were rated at 15 ppm or faster and can 
handle prim jobs from approximately 
five to 50 people. Most of these printers 
can be attached directly to your Ethernet, 

Token Ring, or LocalTalk network. 

However, while direct network attach¬ 
ment can provide a noticeable speedup 
on documents with large scanned im¬ 
ages, this capability is generally more 
of a convenience than a speed boost. 

The printers ranked in this section 
have duty cycles of 25,000 pages per 
mouth or more; anything less couldn't 
sustain the prim load of a large work¬ 
group. Not included in this category are 
the tabloid (11- by 17-inch) printers (see 
the CAD and desktop publishing sec¬ 
tion for a comparison of tabloid-capable 
lasers). 

Only four of the workgroup printers 
wc tested offered 600-dpi resolution: 
the HP LaserJet 4SiMx, the Lexmark 
IBM 4039Laser 12L and 16L, and the 
QMS 1725 Print System. Not surpris¬ 
ingly, these four provide the best qual¬ 
ity and make up our short list for work¬ 
group printer recommendations. 

As standard equipment or options, 
almost every feature imaginable comes 
with workgroup printers: PostScript, 
hard drives, fax modems, and Ethernet 
interfaces are de rigueur. fn addition, 
we consider automatic emulation switching a must, as well 
as support for NetWare and AppleTalk. 

The LaserJet 4SiMx look top honors in this category. It 
supports Adobe PostScript Level 11, the state of the an for 
graphical illustrations and desktop publishing. The quality of 
its text output is particularly good. It provides the best over¬ 
all performance of any printer we tested. It was by far Lhe 
fastest for printing from the Macintosh, and second only to 
the Compaq PageMarq 20 (see the CAD and desktop pub¬ 
lishing section) for PostScript printing from the Macintosh. 
Tt supports the broadest range of neiwork protocols and pa¬ 
per-handling options. Its 1000-sheet input capacity is double 
that of competitors such as the Lexmark IBM 4039Laser 
16L, which offers a 500-sheet capacity. 

Nevertheless, the 4039Laser 16L w T as the 4SiMx’s main 
competition, thanks in part to a list price that's over $2000 
lower. Like all lhe Lexmark laser printers, the 4Q39Laser 
16L provides blistering speed when used with Lexmark's 


Windows drivers, power management, a duplexing option, an 
excellent five-line LCD for configuration, and flash ROM to 
store fonts and logos. The 4039Laser 16L also provides 
credible PostScripi performance. 

The faster software raster-image processor does not pro¬ 
duce graphics with the same quality as the PhoenixPage 
PostScript Level I—compatible interpreter, which does not yet 
incorporate all the Features of Level 11, In addition, the in¬ 
terpreter renders graphics differently (though not necessar¬ 
ily worse) than the Adobe product. The 4039Laser 16L does 
not supporl as wide a range of networking protocols as lhe 
4SiMx; for example, Macs cannot yet access the 4039Laser 
I6L over Ethernet (LocalTalk is an option). 

The 4039Laser 12L is a Iow r er-cost, hi we r-performance 
version of die 4039Laser 16L. The two are identical except 
for performance and can use the same network cards and 
paper-handling options. With both printers, two trays with a 
maximum capacity of 500 sheets come standard. Like the 
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16L, the 12L does not yet sup¬ 
port EtherTalk, 

The Kyocera Ecosys FS- 
3500A touts an * "environ men¬ 
tally sound” hardened drum 
that you do not replace with the 
toner. The performance of the 
FS-3500A is excellent; its Post¬ 
Script speed was one of the 
fastest wc saw, as was its PCL 
performance. Quality was av¬ 
erage for a 300-dpi printer, and 
it was inferior to that of the 
600-dpi 4SiMx and the 4039- 
Laser 16L. Kyocera’s Ether- 
Talk support was in beta at the 
time of our tests. 

The QMS 1725 Prim Sys¬ 
tem uses the same prim engine 
as the 4SiMx, but when ren¬ 
dering a page rich in fonts, the 
1725 takes up to 36 percent 
longer than the 4SiMx and as 
much as 240 percent longer 
than the 4039Laser 12L. Al¬ 
though the 1725 renders pages 
at 600 dpi, its enhanced 300- 
dpi engine cannot produce the 
same high-quality output as the 
best 600-dpi engines. 

If you are specifically look¬ 
ing for low cost for high-vol- 
ume DOS applications such as 
billing and database listings, 
the TI MicroLaser XL is a 
good choice. It was the least 
expensive printer in this class 
($2399), and for printing raw 
ASCII text streams it was faster 
than every other printer except 
the Compaq PageMarq 20. The 
Sharp engine in the MicroLaser 
XL also has a very low cost per 
page. 

The MicroLaser XL Turbo 
is a souped-up version of the 
XL for faster PostScript print¬ 
ing. The Turbo adapter pro¬ 
duced better than a 300 percent 
speed improvement under 
PostScript, But even with the 
Turbo upgrade, PostScript out¬ 
put was slower overall than on 
TPs 8-ppm MicroLaser Pro 
600. We judged its output qual¬ 
ity to be poorest in this class 
of printers because of fuzzy 
text that was illegible at small 
point sizes. 

The Genicom 7170 and the 


BYTE BEST 

WORKGROUPS 

Want: the best in spe 

»ed and connectivity? 


BEST OVERALL 


Hewlett Packard LaserJet 4SiMx 



The 4StMx is a Joy to use; It has superb quality and fast performance, 
and It's easy to configure. It flawlessly accepted PCL and PostScript 
jobs from our network, and only one other printer's output was better 
than that created by the 4SiMx s s 600-dpi engine. Photos printed a 
little better on the Lexmark IBM 4039Laser printers due to their 
PictureGrade technology, but the 4SiMx was better for text and 
graphics. The 4SrMx also supports a broad range of network 
protocols and paper-handling options. 



BEST HP LaserJet 4Siltflx 
RUNNER tip Lexmark IB M 4039Laser 12L 
RUNNER IIP Lexmark IBM 4039Laser 1SL 
SUNNER-IIP QMS 1725 Print System 
RUNNER-UP Kyocera Ecosys FS-3500A 


BYTE PERFORMANCE SCORES (PPM) 




PC 

MAC 

QUALITY 


DRAFT 

POSTSCRIPT 

OVERALL 

INDEX 

A 

9.65 

5.86 

8.05 

8.72 

A 

8.68 

3.55 

5.00 

8.81 

A 

11.37 

3.71 

5.67 

8.44 

A 

6,49 

3,51 

4.05 

8.44 

A 

6.34 

5,97 

— 

6.33 


CLASS 

(PPM) 

PRICE 

RESOLUTION 

(DPI) 

AUTOMATIC 

EMULATION 

SWITCHING? 

17 

$5499 

600 

Yes 

12 

$2899 

600 

Yes 

16 

$3399 

600 

Yes 

17 

$4999 

600 

Yes 

18 

$3895 

300 

Yes 


Budget-conscious? 


LOW COST 


Lexmark IBM 4039Laser 12L 



The Lexmark IBM 4039Laser 12L is a great 600-dpi workgroup printer for a very attractive 
price. At under $3000 for PCL and PostScript, the 12L Is priced liked 8-ppm printers, yet it 
outperforms 16- and 17-ppm models. The print quality Is superb when used with PostScript 
and above average using PCL. Duplex printing can be added for under $700. Unfortunately, 
EtherTalk support for Macintosh users is not available. 





BYTE PERFORMANCE SCORES (PPM) 

PC MAC 

QUAU1Y 

CLASS 


RESOLUTION 

AUTOMATIC 

EMULATION 




DRAFT 

POSTSCRIPT 

OVERALL 

INDEX 

(PPM) 

PRICE 

(DPI) 

SWITCHING? 

BEST 

Lexmark IBM 4G39Laser12L 

A 

8.68 

3.55 

5.00 

8.81 

12 

$2899 

600 

Yes 

RUNNER CP 

Lexmark IBM 4039Laser 16L 

A 

11.37 

3.71 

5,67 

8.44 

16 

$3399 

600 

Yes 

RUNNER UP 

Kyocera Ecosys FS-35QQA 

A 

6.34 " 

5.97 

— 

6.33 

18 

$3895 

300 

Yes 

RUNNER-UP 

Genicom 7170 

A 

4.04 

3.59 

— 

6,56 

17 

$3725 

300 

Yes 

RUNNER-UP 

TI MicroLaser XL Turbo 

A 

5.55 

4,32 

3,99 

5,78 

16 

$3649 

300 

Yes 


Is EtherTalk essential? 


MACINTOSH 


HP LaserJet 4SiMx 



The competition here wasn’t even close. The 4SiMx's EtherTalk support Is automatic and flaw¬ 
less, while its 8.1-ppm score was the fastest Mac speed of any printer we tested {more than 3 
ppm faster than the runner-up Lexmark IBM 4039Laser 16L). 





BYTE PERFORMANCE SCORES (PPM) 





AUTOMATIC 





PC 

MAO 

QUALITY 

CLASS 


RESOLUTION 

EMULATION 




DRAFT 

POSTSCRIPT 

OVERALL 

INDEX 

(PPM) 

PRICE 

(DPI) 

SWITCHING? 

BEST 

HP LaserJet 4SiMx 

A 

9,65 

5,86 

8,05 

8,72 

17 

$5499 

600 

Yes 

RUNNER-UP 

Lexmark IBM 4G39Laser16L 

A 

11,37 

3.71 

5.67 

8.44 

16 

$3399 

600 

Yes 

RUNNER-UP 

Lexmark IBM 4039Laser12L 

A 

8.68 

3,55 

5.00 

8.81 

12 

$2899 

600 

Yes 

RUNNER-UP 

QMS 1725 Print System 

A 

6.49 

3.51 

4,05 

8.44 

17 

$4999 

600 

Yes 

RUNNER-UP 

Tt MicroLaser XL Turbo 

A 

5.55 

4.32 

3.99 

5.78 

16 

$3649 

300 

Yes 


KEY 

A Laser ■ Ink-jet 

• Dot-matrix A Dye-sublimation 

* Thermal 


Toshiba Pagclaser GX400 are 
virtually identical physically, 
even down to the menu struc¬ 
ture and documentation. Both 


lacked Macintosh connectiv¬ 
ity, a serious flaw for a work¬ 
group computer. The Genicom 
7170 is faster and less expen¬ 


sive, but both of these devices 
performed poorly. Their quali¬ 
ty was average for their 300- 
dpi engines. 
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Photo Quality Output! 


Now, get high-quality photographic prints at an incredibly 
low price. Just add the new Photo-Realistic Upgrade 
Kit to the Primera™ Color Printer from FARGO ". 
For only $249,95, you get the picture perfect 
quality that has previously been available only 
on printers costing $8,000 or more. 

Even when you consider the S995 4 price 
of Primera, you are still thousands of 
dollars ahead. And, you won't get 
this kind of high quality output 
from an ink jet printer no matter 
how much ycu pay! 

Get the Photo-Realistic Upgrade 
Kit for Primera and print any 
of your Photo-CD files or other 
photo and high-resolution 
graphic files using Microsoft* 
Windows™ 3d (or higher). 

If it looks unbelievable and 
sounds unbelievably low 
priced, come see Primera for 
yourself at your nearest 
FARGO dealer. 


IVmnrj s a .tiiemnri and FARGO t a fttypStfilfd Iradi^nakd F/lRUO Eijdnnua, Jncmptnalnd. .Vhzc&H ij a p^sstfntj jr.idt'iiwri- 
und tti-ilmftis atedemnkai Corpuratxm. © 1*3 FARGOShtrunky iMWpimtal. ’iir^EEted LIS Knail FYics. 

Circle 380 on Inquiry Cord. 


Winner -Best Rodkia 


(Actual Output) 


1 - 800 - 258-2974 

G12-941 947D 
FAX; 612-941-7836 








BYTE 

BEST 


DRAFT QUALITY 


S mall and low-cost printers 
still fill a niche in many offices 
for quick printing of draft re¬ 
ports, forms, and labels. In this 
section, we evaluate narrow-car¬ 
riage dot-matrix and ink-jet print¬ 
ers designed to be used by one 
person. Most businesses need at 
least one dot-matrix printer for 
multipart forms or large label- 
printing jobs that require ad¬ 
justable tractors and straight- 
through paper paths. 

Unlike Lhe water-soluble inks 
used in ink-jets, dot-matrix out¬ 
put won't smear when wet. As a 
rule, the simplicity of dot-matrix 
printers makes them more 
rugged than models that use 
other, more complex printing 
technologies. 

By comparison, ink-jet print¬ 
ers are quieter, and their output 
quality is usually better. Dot-ma¬ 
trix printers tend to be faster than 
ink-jets in draft mode but slower 
in letter-quality mode, because 
dot-matrix printers need two 
passes (versus one pass by ink- 
jets) to produce high-resolution 
text and graphics. 

The best dot-matrix primer we 
tested was the Okidata Micro- 
line 590. Okidata has long been 
known for building tough print¬ 
ers, and the 590 is not only built 
like a tank, but it's also fast and 




»d speed versus quality? 


BEST OVERALL. 


C-Tech Electronics Speedjet 300 



This inkjet (and its twin, the Tl MicroMarc) distinguished itself by 
its speed: it was the fastest inkjet printer and outperformed five 
laser printers. The Speedjet has excellent paper-handling capabilities: 
We never saw it doubte-feed pages. Its output quality was also excellent. 



BEST 

OTech Electronics Speedjet 300 

■ 

BYTE PERFORMANCE SCORES (PPM) 
QUALFTY 

PC DRAFT MAC INDEX 

2.23 — 4.67 

CLASS 

300 cps 

PRICE 

$419 

RESOLUTION 

m) 

300 

MEMORY (KB) 
STAN., MAX. 

16, 512 

WARRANTY 

(HEARS) 

2 

RUNNER-UP 

Okidata Microllne 590 

• 

3.70 

— 

3.56 

360 cps 

$699 

360 

64, 64 

1 

RUHieUP 

Brother HJ 400 

m 

2.67 

1.23 

5.00 

110 Cps 

$419 

360 

64, 64 

2 

RUNNER-UP 

Tl MicroMarc 

m 

2.27 

— 

4.28 

300 cps 

$369 

300 

24. 24 

1 

RUNNER-UP 

Epson Stylus 800 

m 

1.50 

— 

5.00 

150 cps 

$449 

360 

32,32 

2 


Require the lowest pric« 


LOW COST 




DEC LA 95-DECWriter 

The DECWriter 24-pin dot-matrix printer produced some of the nicesTquality output of any dot¬ 
matrix we've ever tested. The DEC Writer ran at an acceptable 1.85 ppm. 


BVTt PERFORMANCE SCORES (PfM) 






PlflY 



RESOLUTION 

MEMORY (KB) 

WARRANTY 




PC DRAFT MAC 

INDEX 

CLASS 

PRICE 

(DPI) 

STAN., MAX. 

(YEARS) 

BEST 

DECLA954>ECWrtter 

• 

1.85 — 

4.67 

300 cps 

$319 

360 

8, 136 

2 

RUNNER-UP 

Epson AP-5000+ 

• 

2,70 — 

4.28 

269 cps 

$349 

360 

8, 40 

2 

RUNNER-UP 

Tandy DMP 250 

• 

1.96 — 

3.78 

200 cps 

$400 

360 

8, 128 

1 

RUNNER-UP 

Citizen GSX-24Q 

• 

1.32 — 

4.28 

300 Cps 

$349 

360 

8, 136 

2 

RUNNER UP 

Panasonic KXP-2124 

m 

1.62 — 

4.33 

300 cps 

$370 

360 

20,52 

£ 


Low cost for Lhe Mac? 


MACINTOSH 


Apple StyleWriter II 



The fastest Mac printer in its class, the StyleWriter II also produced the best quality of the 
Mac printers. The one major drawback is Its limited paper capacity: We could not achieve the 
stated 100-sheet capacity without causing paper jamming. 

BYTE PERFORMANCE SCORES (PPM) 


easy to use. Its monochrome out¬ 




PC DRAFT 

MAC 

QUALITY 

INDEX 

CLASS 

PRICE 

RESOLUTION 

(DPI) 

MEMORY (IB) 
STAN., MAX. 

WARRANTY 

(YEARS) 

put quality is well above aver¬ 

BEST 

Apple StyleWriler II 

■ 

*-* 

1.77 

5,11 

2 ppm 

$359 

360 

126, 120 

— 

age. Another plus: The 590 pro¬ 

RUNNER-UP 

Brother mm 

■ 

2.67 

1.23 

5,00 

110 cps 

$419 

360 

64. 64 

2 

duced some of the finest color 

RUNNER-UP 

HP DeskJet 500 

■ 

2,15 

1,61 

3,39 

240 cps 

$365 

300 

16, 512 

3 


output we saw from a dot-ma¬ 
trix printer. 

The Brother HJ 400 is a good 
choice for double duty between 
a Mac and a PC It is one of the 
only personal printers that comes 
standard with both Mac and 
Windows drivers, 

KEY 

A Laser ■ Ink-jet 

• Dot-matrix ♦ Dye-sublimation 

* Thermal 


When quality still matters... 


HIGH QUALITY 


Epson Stylos 800 



BEST Epson Stylus BOO 
BUHNEB-UP Apple StyleWriter II 
BUNNER-UF Brother HJ 400 


Although the Stylus 800 and the Brother HJ 400 achieved the same overall score, a page- 
to-page showdown shows that the Stylus 800 remains the next-best thing to a laser print¬ 
er. The near absence of the stray ink particles that are typical of most ink-jets is truly 
amazing, and curves are rendered flawlessly. 

BYTE PERFORMANCE SCORES (PPM) 

PC DRAFT MAC 

■ 1.50 — 

■ — 1.77 

■ 2.67 1,23 


QUALITY 

INDEX 

CLASS 

PRICE 

RESOLUTION 

(DU) 

MEMORY (KB) 
STAN., MAX, 

WARRANTY 

(YEARS) 

5.00 

150 cps 

$449 

360 

32, 32 

2 

5.11 

2 ppm 

$359 

360 

128, 128 

— 

5,00 

110 cps 

$419 

360 

64, 64 

2 
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It’s small enough to sit on 
your desktop. At 360 dpi, it 
prints crisp text, precise lines 
and the smoothest of curves. 

Its speed is undeniable. And 
its price — unheard of in the 
world of CAD. 

Called ProTracer™ II, it's 
a large format inkjet plotter 
that brings something new 
to CAD. Versatility. Because 
not only does ProTracer II produce impressive draw¬ 
ings up to 17"x 22" in size, but it also delivers sharp, 
high quality text documents. 

ProTracer II has an abundance of new features 
and capabilities all aimed at making you more pro¬ 
ductive. Like its speed enhancements. And its 
expanded plotting capabilities including a larger 
printable area, auto-centering, best fit, replot, and 
long axis plotting functions. 


If you're an AutoCAD® user 
you'll want the ProTracer II 
base unit, priced at $1599. It 
comes with ADI® drivers for Au¬ 
toCAD as well as an AutoCAD 
12 for Windows driver. Also in¬ 
cluded is a C-size Windows 3.1 
driver and IBM ProPrinter and 
Epson emulations. 

Our new ProTracer Il-GL 
model combines the base unit 
with resident HP-GL® and HP-GL/2 emulations, and 2 
MB memory. It provides support for all major CAD ap¬ 
plications and is priced at only $2149. 

ProTracer II is backed by a full one year warranty 
and optional extended warranties. You'll also receive 
unlimited access to our expert technical support. 

To receive your FREE sample output packet, locate 
a dealer near you, or to order direct, call Pacific Data 
Products at (619) 625-3643, Fax (619) 552-0889. 


Pacific Data Products, Inc., 9125 Rehco Rd. r San Diego, CA 92121. In Europe, call (353) 61 475609. ProTracer is a trademark of Pacific Data 
Products, Inc. All other brands and product names arc trademarks or registered trademarks of their respective manufacturer. Image courtesy 
of Autodesk Inc. ProTracer uses PeertessPage™, the advanced Imaging Operating System from Peerless. €> 1993 Pacific Data Products, Inc, 



PACIFIC DATA 






li V T E 

REST 


LARGE FORMAT 


Reports, invoices, forms, and 
labels on large-size paper, where 
quality is not nearly as impor¬ 
tant as speed, is where 24-pin 
dot-matrix printers shine. The 
wide-carriage ink-jets we tested 
had superior quality to, but sig¬ 
nificantly slower performance 
than, their dot-matrix competi¬ 
tion. However, these ink-jets 
make good alternatives to ex¬ 
pensive tabloid laser printers for 
CAD drawings. 

Several dot-matrix printers in 
this category were fast enough 
to outperform the slowest gen¬ 
eral-purpose lasers. The Man- 
nesmann Tally MT 360 is the 
fastest printer in this group— 
and the most expensive, with a 
list price of $2695. Although it 
can handle a wide variety of 
paper types, loading the paper 
is awkward. On the plus side, 
the MT 360 has an LED panel 
that is easy to read and under¬ 
stand, and it’s easy to set DIP 
switches for fonts, pitch, and pa¬ 
per widths. 

Our favorite dot-matrix print¬ 
er costing under $1000 was the 
Epson LQ-1170. It is a durable 
wide-carriage printer that com¬ 
bines decent speed, average 
quality, and above-average 
usability. The control panel on 
the front of the printer has LEDs 
indicating the selected font, 
pitch, and paper. Paper paths are 
at the front, bottom, and rear of 
the printer. The printer is noisy, 
like many other 24-pin dot-ma¬ 
trix printers, especially in 360- 
dpi mode. Unfortunately, no 
quiet mode is available. But at 
just $859, this printer is a bar¬ 
gain in the high-end dot-matrix 
group. 

The Lexmark IBM ExecJet 

KEY 

▲ Laser ■ Ink-jet 

• Dot-matrix ♦ Dye-sublimation 

★ Thermal 


Need speed and 11- by 17-inch capabilities'? 


BEST OVERALL 


Mannesmann Tally MT 360 



At more than 4 ppm, this is the fastest dot-matrix printer in this 
class. Speed, combined with below-average quality, make this unit 
a good choice for high-volume printing of multipart forms and 
continuous-feed stock. Paper loading is easy, and the printer has 
an MTBF rating of 10,000 hours. 






PERFORMANCE 

QUALITY 



RESOLUTION 

MEMORY (KB) 

WARRANTY 

RESIDENT 




PC DRAFT (PPM) 

INDEX 

CLASS 

PRICE 

(DPI) 

BASE, MAX. 

(YEARS) 

FONTS 

BEST 

Mannesmann Tally MT 360 

• 

5.53 

3.67 

600 CpS 

$2695 

360 

128, 128 

1 

9 

RUNNER-UP 

Canon BJ-230 

■ 

2.71 

4.56 

173 cps 

$549 

360 

42. 42 

2 

5 

RUNNER UP 

Epson LQ-1170 

• 

3.27 

4.33 

415 cps 

$859 

360 

24, 40 

2 

12 

RUNNER UP 

Fujitsu DL5800 

• 

3.06 

3.67 

420 cps 

$1595 

360 

32,32 

2 

7 


Large carriage, low price? 


LOW COST 


Canon BJ-230 


The BJ-230 combines good quality, excellent performance, and an under-$600 price tag. The 
printer can produce oversize reports, as well as labels and envelopes, at an average speed 
of more than 2 ppm, which was the fastest performance among the low-cost printers. 





PERFORMANCE 

QUALITY 



RESOLUTION 

MEMORY (KB) 

WARRANTY 

RESIDENT 




PC DRAFT (PPM) 

INDEX 

CLASS 

PRICE 

(DPI) 

BASE, MAX. 

(YEARS) 

FONTS 

BEST 

Canon BJ-230 

■ 

2.71 

4.56 

173 cps 

$549 

360 

42, 42 

2 

5 

RUNNER-UP 

Epson LQ-1170 

• 

3.27 

4.33 

415 cps 

$859 

360 

24, 40 

2 

12 

RUNNER-UP 

Panasonic KXP-2624 

• 

2.33 

3.67 

300 cps 

$480 

360 

26, 58 

2 

11 

RUNNER-UP 

Okidata Microline 521 

• 

2.03 

2.56 

430 cps 

$799 

288 

64, 64 

1 

2 

RUNNER-UP 

Epson FX-1170 

• 

2.01 

2.78 

380 Cps 

$499 

240 

24, 40 

2 

12 


Need sharp text and graphics'? 


HIGH QUALITY 


Canon BJ-230 



This economical ink-jet was the clear winner for quality in this category. It doesn’t support 
PostScript, but its ability to draw lines rivals its competitors’. Also, its text is sharp and clear, 
even using type as small as 4 points. Curves were smoothly drawn, and the printer produced 
solid black-filled areas. The only way of differentiating its output from a laser’s was in the 
banding caused by its print head, a problem common to ink-jets. 





PERFORMANCE 

QUALITY 



RESOLUTION 

MEMORY (KB) 

WARRANTY 

RESIDENT 




PC DRAFT (PPM) 

INDEX 

CLASS 

PRICE 

(DPI) 

BASE, MAX. 

(YEARS) 

FONTS 

BEST 

Canon BJ-230 

■ 

2.71 

4.56 

173 cps 

$549 

360 

42, 42 

2 

5 

RUNNER-UP 

Lexmark IBM ExecJet 4072 

■ 

0.43 

4.39 

300 cps 

$799 

360 

30, 128 

1 

64 

RUNNER-UP 

Epson LQ-1170 

• 

3.27 

4.33 

415 cps 

$859 

360 

24,40 

2 

12 

RUNNER-UP 

Okidata Microline 395 

• 

2.53 

3.89 

607 cps 

$1499 

360 

64,64 

— 

4 

RUNNER-UP 

Mannesmann Tally MT 360 

• 

5.53 

3.67 

600 cps 

$2695 

360 

128, 128 

1 

9 


4072 was one of only two print¬ 
ers in this category that could be 
used with a Mac, the other be¬ 
ing the undependable GCC Wide 
Writer 360. The ExecJet is a fast 
printer with average quality, and 
it has a control panel that con¬ 
trols font, pitch, and paper se¬ 
lection. Unfortunately for Mac 


users, the documentation leaves 
much to be desired. 

A final note: We also tested 
Advanced Matrix Technology’s 
Tracjet Model III, which is a 
unique laser printer that uses pin¬ 
feed rather than sheet-feed paper. 
Its quality is comparable to that 
of the best dot-matrix printers, 


and it is 60 percent faster at print¬ 
ing text on forms than the fastest 
dot-matrix model. On the other 
hand, it can’t print on wide paper 
and, of course, it is unable to print 
multiple-part forms. At $6995 re¬ 
tail, you could print faster and 
less expensively with two high¬ 
speed dot-matrix printers. 
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you have to wait much longer to print, you need 





You see, the NEC Silentwriter Superscript 610 
is the only laser printer that begins printing 
the second you press "Print." So there is 
absolutely no waiting 
And the only laser printer with a first 
page print speed that's three times 
faster than the HP® LaserJet® 4L 
The first Windows' printer. 

In fact, the Superscript 610 is a 
whole new way of printing. That's 



because it's the only personal laser printer that directly 
interfaces with Windows. So it's as upgradable as your 
PC. That means as your PC gets better, so does your 
printer In fact, this printer will print 
exactly what you see on your screen. 
Fonts, DOS applications, everything. 
And at less than $700 it's an even better 
value than you thought. 


seconds 


la Mm PC •« BMC RAM A 


it N* C Corporation and Sopar&cnpi and I at t Fat II ar 


wanmart • l»t) NfC Tacnaoioviat. Inc NEC GSA* GS00K9 1 AGS5 241 











a Silent writer Superscript" 610. 


See what's happening, while it's happening. 

The Superscript 
610 even sends 
an on-screen 
status display 
to your PC that 
tells you exactly what's going on. So screaming, cursing 
and kicking your printer are no longer necessary. 

And it comes with a 2-year replacement warranty. 
So. if by some remote chance your Superscript 610 



Iw ^l 1 <***- 



runs into bigger 
problems than an 
empty paper tray, 
have no fear. 

We'll get you a new one 
overnight. If you can wait that long. 

For more information on this exciting new technology, 
call 1-800-NEC-INFO. Or via fax. call NEC FastFacts™ 
at 1-800-366-0476. Request document #SW610. 
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Your network buy for today's 
business technoloiy market 


McGraw-Hill TechNet 



■HENEXTNeiXT 


Microsoft LAN Mon: The First Year 


'HE BUYING POWER OF 


WCROSOFISCV A COMPAQ S 

RISC STRATEGY 

WOSINGSOU 




■ txMmCm nQsXlo 


Network Management With Bindview-f 


LAN TIMES 


Communi 


Cell Relay 
Switching 

Hltfh-Sp««d NttworM 
T»Ke ■ Step CJoM* 
to the U»t CMtary 


Access Seses: Action 
jt the End of the line 


Wellfleet Strikes Beck 
With Its FestestRoetef 

More LAN Directories? 
Maybe Nest Veer.. 


sm ui Uimi 

CSU OSUsltm 


SIT.riAl. 

REPOfil 


McGraw-Hill Magazines. Your Best Business Partners. 

■ 4- Architectural Record ■ 7- A/C Flyer, Aviation Week & Space Technology, AW & ST China Quarterly, 

AW & ST USSR, Business & Commercial Aviation, World Aviation Directory and Buyer's Guide ■ 20- Business 
Week, Business Week China, Business Week Hungary, Business Week International, Business Week USSR 

■ 28- Chemical Engineering ■ 32C- BYTE, Data Communications, Data Communications International, LAN 
Times, UnixWorld* 39-Electrical World *41-ENR, Construction News Publishing Network (11 magazines, 

4 newspapers) ■ 46- Global Finance ■ H6- The Physician & Sportsmedicine, Postgraduate Medicine 

■ 114-Modern Plastics, Modern Plastics International ■ 117-Power, Power International 





















































II V T E 

BEST 


CAD AND DTP 


Wc tested 10 laser printers de¬ 
signed to handle 11- by 17-inch 
paper and produce high-quality 
output for CAD, desktop pub¬ 
lishing, and presentation mate¬ 
rials, Four of the printers sup¬ 
ported resolutions of 1200 dpi, 
and this clearly showed in the 
quality of the output: The two 
LaserMaster Unity printers re¬ 
ceived almost perfect scores in 
the quality tests. 

The Compaq PageMarq 20 
was the performance leader 
among the tabloid printers. Not 
only was it the leader in overall 
and low cost, it and its slower 
cousin, the PageMarq 15, were 
the top printers we chose for 
Macintosh appI lotions. Although 
the PageMarq 20's quality was 
within the top 10 percent of all 
the printers we tested, its 800- 
by 400-dpi resolution doesn’t 
match the standards set by the 
LaserMaster Unity printers, or 
even that of 600-dpi printers such 
as the HP LaserJet 4SiMx. 

Overall, the printers in this 
group are workhorses, although 
some of them work harder than 
others. The LaserMaster Unity 
1200 XLT and XLO, priced at 
$6995 and $8995, respectively, 
not only come with the highest 
resolutions we tested but also 
have an easy-to-use menu sys¬ 
tem and can produce full-bleed, 
camera-ready output. 

The QMS 860 Print System 
has output that is slightly less 
spectacular. But at under $4600, 
this printer is a good choice if 
you need outstanding quality and 
have a tight budget* 

The GCC Select Press 600 is a 
600-dpi printer whose output 
quality was second only to that 
of the 1200-dpi printers, but with 

KEY 

A Laser ■ Ink-jet 
• Dot-matrix 4 Dye-sub! innation 
■k Thermal 


Need laser quality in a large tor mat? 


BEST OVERALL 


Compaq PageMarq 20 



The Compaq PageMarq 20 is fast, with a speed rating of 7.7 ppm. 
Able to handle large-format paper and print PCL, PostScript, scalable 
fonts, and HPGL (Hewlett-Packard Graphics Language), there is little 
that this printer can r t do. Its generous 1500-sheet-capacity paper 
tray means you don't have to spend a lot of time swapping trays* 



BYTE PERFORMANCE SCORES [PPM] 






PC 

MAC 

CHiALrrr 

CLASS 


RESOLUTION 

MEMORY (MB) 




PCL 

POSTSCRIPT 

OVERALL 

INDEX 

(PPM) 

PRICE 

(DPI) 

STAN., max. 

REST 

Compaq PageMarq 20 

A 

7.66 

6,15 

6,26 

8.78 

20 ppm 

£5561 

800 

4, 20 

RUNNER IIP 

LaserMaster Unity 1200 XLT 

A 

3.12 

3.88 

2.71 

9.89 

8 ppm 

$6995 

1200 

21, 48 

RUNNER-P 

Compaq PageMarq IS 

A 

4.72 

4.57 

4.82 

8.33 

15 ppm 

$2599 

300 

4. 18 

RUNNER UP 

LaserMaster Unity 1200 XLO 

A 

3.37 

2.17 

2.17 

9.89 

8 ppm 

$8995 

1200 

32, 48 

RUNNER-UP 

Xante Aeeel^Writer 8100 

A 

3.69 

1.66 

1.53 

9.17 

8 ppm 

$3995 

1200 

12 s 64 


Budget-conscious? 


LOW COST 


Compaq PageMarq 15 



At $2599, this is one of the best deals going for a tabloid-capable laser printer. Standard 
features include PostScript, PCL, and HPGL, and the printer can automatically sense the lan¬ 
guage being received. The PageMarq 15 has half the paper capacity (750 pages) and a slow 
speed of 4.7 ppm compared to the more expensive PageMarq 20. 


BYTE PERFORMANCE SCORES (PPM) 






PC 

MAC 

QUALITY 

CLASS 


RESOLUTION 

MEMORY (MB) 




PCI 

POSTSCRIPT 

OVERALL 

INDEX 

(PPM) 

PRICE 

(DPI) 

STAN., MJU. 

REST 

Compaq PageMarq 15 

A 

4.72 

4,57 

4.82 

8.33 

15 ppm 

$2599 

300 

4,18 

RUNNER-UP 

Xante Accel-aANriter 8100 

A 

3.69 

1,66 

1.53 

9,17 

8 ppm 

$3995 

1200 

12,64 

RUNNER-UP 

Genicom 7150 

A 

3.66 

3.45 

3,63 

8.89 

15 ppm 

$3345 

400 

4, 20 

RUNNER-UP 

Dataproducts LZR1560 

A 

3.45 

3.96 

4.82 

7,56 

15 ppm 

$3395 

400 

4, 16 


For the best output... 


HIGH QUALITY 


LaserMaster Unity 1200 XLT 



The Unity 1200 XLT produced the best output of all the 176 models we tested. However, at 
1200 dpi, the printer scored a slow 3.88 ppm in oar tests. It's dearly meant for typesetting: 
It comes with a 20 MB hard drive, 135 resident fonts, and 21 MB of memory. 

BYTE PERFORMANCE SCORE (PPM) 






PC 

MAC 

QUALITY 

CLASS 


RESOltntON 

MEMORY (MB) 




PCL 

POSTSCRIPT 

OVERALL 

INDEX 

(PPM) 

PRICE 

(DM) 

STAN., MAX. 

BEST 

LaserMaster Unity 1200 XLT 

A 

3.12 

3.88 

2.71 

9-89 

8 ppm 

$6995 

1200 

21,48 

RUNNER-UP 

LaserMaster Unity 1200 XLO 

A 

3.37 

2.17 

2.17 

9.89 

8 ppm 

$8995 

1200 

32, 48 

RUNNER-UP 

GCC Select Press 600 

A 

— 

3.29 

3.59 

9.33 

8 ppm 

$4499 

600 

16, 16 

RUNNER-UP 

QMS 660 Print System 

A 

— 

3.48 

3.54 

9.11 

8 ppm 

$4595 

600 

12. 32 

RUNNER-UP 

Xante Acce^Writer 8100 

A 

3.69 

1-66 

1.53 

9.17 

8 ppm 

$3995 

1200 

12, 64 


a $4499 price tag. It was the only 
600-dpi printer to print full-bleed 
to the edge of the page. However, 
one major drawback with this 
primer is its slow speed, which 
was barely more than 3 ppm. 

The $3725 Genicom 7170 
looks like a Compaq PageMarq 
20* but it pales in comparison in 


both performance and quality. 
The Genicom 7150 fares slightly 
better in quality comparisons 
with the Compaq PageMarq 15. 
The 7150 has an easy-to-use con- 
trol panel that lets you quickly 
navigate through the menu struc¬ 
ture. 

We experienced numerous 


problems trying to run our Mac 
and PC tests on NewGen’s Turbo 
PS/660 R. The New Gen Imager- 
Plus 1200 had even more prob¬ 
lems. At the lime this article was 
written. w r e still could not get the 
printer to generate the mono¬ 
chrome graphical image or get 
the bit-map components to run. 
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When it comes to 
computing... 

we wrote the book. 


Rely on Osborne to deliver computer books with the 
information and insights you need., .on virtually 
every hot topic. With our books, you’ll find the 
answers fast, so you can become more 
productive, knowledgeable, and confident. 



Check, out our two-color text that 
highlights important information: 
chapter titles, page numbers, 
special tips and illustrations 


Abundant screen displays are 
clear and crisp, and marked 
for easy identification 


Special icons call attention 
to unique shortcuts, great tips 
and professional advice 



Get Answers— Get Osborne 

For Accuracy, Quality and Value 


AVAILABLE NOW AT YOUR LOCAL BOOK AND COMPUTER STORES 


Barnes/* Noble 

>873 



| BOOKSTOP SUPER Q&CPOWN 

The Qm [Joe Discnun Bouutuie itatwiMM 



The Annotated ANSI C 
Standard 

by the American National 
Standard tor Programming 
Languages—C 
Annotated by 
Herbert Schildt 
Covers ANSI/ISO 9S99-1990 
$39.95 

ISBN: 0-07-801952-0 



DOS: The Complete 
Reference, Fourth Edition 
by Kris Jamsa 
Covers All Versions 
Including DOS S 
$29 95 

ISBN: 0-07-881904-0 



How Computers Really 
Work: A Guide lor the 
Insanely Curious 
by Milind S. Pandit 
$21.95 

ISBN: 0-07-881936-9 



Novell NetWare 4: 

The Complete Reference 
by Tom Sheldon 
$39.95 

ISBN: 007-881909-1 



Sound Blaster: 

The Official Book 
by Rich Heimlich, David M. 
Golden, Ivan Luk, and 
Peter M. Ridge 
$29,95 (Book/Disk) 

ISBN: 0-07-881907-5 


Circle 114 on Inquiry Card. 

























B V T E 

IF K S X 


PORTABLE 


The nine portable printers we 
tested represented three different 
printing technologies. The dot¬ 
matrix models provided reason¬ 
ably fast output and low price, 
but they almost always scored 
low on our quality tests. The 
thermal printers were fast and had 
much better quality than dot-ma¬ 
trix and ink-jet models, but their 
prices were almost double those 
of their competitors. Ink-jet print¬ 
ers tended to be slow, but they 
offered good quality and lower 
prices. If noise is a concern for 
you, the thermals and ink-jets 
were pleasantly quiet compared 
to the dot-matrix printers. 

Picking a portable printer is 
an exercise in compromises: The 
perfect low-cost, lightweight, 
high-speed, high-quality printer 
doesn't exist. Overall, portable 
printers are slower and produce 
lower-quality output than their 
desktop counterparts. 

The closest thing we found to 
our ideal portable printer was the 
Lexmark IBM 4070 IJ. This unit 
is one of just three printers to re¬ 
peat as best overall from our 
May Lab Report. 

The Mannesmann Tally Mo¬ 
bile Writer PS won in our quality 
rankings hands down, but at 
$999 and 8.3 pounds, it may cost 
and weigh more than your note¬ 
book computer does. Its main ad¬ 
vantage is its complete Post¬ 
Script interpreter and 2 MB of 
RAM. 

For Mac Power Book users, 
the under-5-pound, $439 Apple 
Portable Style Writer is our top 
choice. It comes standard with a 
battery that lasts for about 40 
minutes. The printer supports 
Macs using the serial-to-paralleI 
conversion cable. 


For thi 


>t in spi 


BEST OVERALL 


Lexmark IBM 4070 II 



Though not the fastest printer in this category, the 4070 |j produces high-quality 
output from its 360-dpi print mechanism and comes in a compact and easily 
transportable package. Its retail price of $449 makes ft the lowest-priced printer 
ranked for best overall. 



EHT PERFORMANCE SCORES (PPM) 

re me 


REST 


Lexmark IBM 4070 IJ ■ 

Mannesmann Tally MobileWriter PS ft 
Man nes ma nn Tally Mobile Writer * 


DRAFT 

1.93 

3.59 

3.17 


POSTSCRIPT OVERALL 


1.01 


1.38 


GUJU.ITY 

INDEX 

6.22 

6,58 

6.24 


CLASS 

(PPM) 

11Q cps 
6 ppm 
6 ppm 


PRICE 

$449 


RESOLUTION SIZES WEIGHT 
(DPI) (IN.XW/O BATTERY) 


$875 


360 

300 

300 


2 1x12.4x8.7; 4 
11.4x3.7x2.3; 8.3 
11.4x0.7x2.3: 8,3 


If $500 is your limit. 


LOW COST 




Tandy DMP 310 slimline 

At $200, no other portable costs less. This dot-matrix printer achieved average perfon 
mance and quality ratings in our tests. You can stack up to 30 single sheets of paper In 
the paper cassette. 


BEST Tandy DMP 310 slimline 
rum-up Seikosha LT20 


BYTE PEflfORMINCE SCORES (PPM) 

PC _ MAC 

DRAFT 

0.92 
0.80 


POSTSCRIPT OVERALL 


QUALITY 

INDEX 

4.00 

2.00 


CLASS 

(PPM) PRICE 

120 cps $200 360 
180 cps $499 360 


RESOLUTION SIZE & WEIGHT 
(DPI) (IN.)(W/0 BATTERY) 

14.5x11.25x2.25; 5.9 
14,6x11.3x2,0:4 


The best PowerBook companion. 


MACINTOSH 


Apple Portable Style Writer 


This small, thin printer weighs about 4.5 pounds and lasts for about 40 minutes of use on a single charge. The 
printer supports the Mac line of computers using the included serial-to-parallel conversion cable. It has a print 
resolution of 360 dpi and provides average output quality for a portable Inkjet printer Mannesmann Tally’s 
alternative for Mac users achieves substantially faster speed and higher quality at more than double the cost. 


BEST Apple Portable StyleWriter ■ 
RUNNER-UP Mannesmann Tally MobileWrHer PS* 


BYTE PERFORMANCE SCORES ( PPM) 
PC MAC 

DRAFT POSTSCRIPT OVERALL 

— — 0,69 

1,38 


3,59 1,01 


QUALITY CLASS RESOLUTION SIZE S WEIGHT 

INDEX (PPM) PRICE (DPI) (IN.)(W/H BATTERY) 

4.81 3 ppm $439 360 12.2x8,7x1.9; 4,5 

6.58 6 ppm $999 300 11.4x8.7x2 3; 8.3 


N< 


sharp text for the road? 


HIGH QUALITY 


Mannesmann Tally MobileWriter PS 


At 300 dpi, the thermal-transfer Mobile Writer PS produced the highest-quallty output of 
any portable. At 8.3 pounds and with a price of $999. it is the heaviest and priciest 
portable in its class. 

BYTE PERFORMANCE SCORES (PPM) 








re 

MAC 

QUALITY 

CLASS 

RESOLUTION SIZE & WEIGHT 



KEY 




DRAB POSTSCRIPT 

OVERALL 

INDEX 

(PPM) PRICE 

(DPI) 

(IN.)(W0 BATTERY) 




BEST 

Mannesmann Tally MoblleWriter PS 

★ 

3.59 1.01 

1,38 

6,58 

6 ppm $999 

300 

11.4x8.7x2.3; 8,3 

A 

Laser 

■ Ink-jet 

RUNNER-UP 

Lexmark ISM 4070 U 

■ 

1.93 — 

— 

6,22 

110 cps $449 

360 

2.1x12.4x8,7:4 

• 

Dot-matrix 

♦ Dye-sublimation 

RUNNER-UP 

Star Micronics StarJet SJ-48 Plus ■ 

0.80 — 

— 

5,94 

124 CpS $369 

360 

12.2x8.5x1,9; 4.0 




RUNNER'UP 

Brother HJ-IOOi 

■ 

0.93 — 

—- 

5,89 

80 cps $399 

360 

8.5x12.25x1.9;4 

★ 

Thermal 
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HONORABLE MENTIONS 



The Lexmark IBM 
4039Laser series 

are among the easiest-lo¬ 
use printers on the market. 

The front-panel LCD dis¬ 
plays error messages in 
plain English rather than 
in cryptic codes. The driv¬ 
er setup is smart enough to 
load for existing applications. The standard Hash ROM lets you 
download fonts that remain in the printer after it's powered down. 
And the printer uses only 24 W when in idle or power-saver mode. 



The C-Tech Speedjet 300 and its twin, then 

IVHcroMarc, achieve ink-jet price and quality with 

performance previously achieved 
only by dot-matrix and laser 
printers. The Speedjet has a 
wide print head that can 
print two lines of text at a 
time, so it can make just half 
the number of passes made by 
most ink-jet printers. The Speedjet is 
also notable for its unique paper-handling mechanism: We 
didn't encounter the jams and misfeeds we are accustomed 
to with low-cost 


Dubious Achievements 


Several printers achieve excellent 600-dpi 

resolution, but only the GCC Select Press 600 gives you 
600-dpi tabloid prints that go right up to the edge of the page. 
All the other 600-dpi primers leave an unprintable region 
around the outside edge of the page that can measure a 
quarter of an inch or more* For proofing print runs, the full- 
bleed capability of the Select Press 600 is a more accurate 
march to Lhe final-press capabilities. 





Kyocera is making 
innovations in the area of toner 
consumption; The cartridge in the 
Ecosys series never requires 
replacement. The Ecosys FS-1500A 
and Ecosys FS-3500A use a microfme 
ceramic loner that continuously cleans, 
polishes, and reconstructs the print 
drum while lhe printer is being used. 
You replenish the toner every 6000 
pages by refilling the Ecoline cartridge* 
Since the toner cartridge assembly is 
constructed to last for the life of the 
printer, the result is fewer discarded 
cartridges to take up landfill space. If 
a cartridge fails* you can incinerate it; 
when the cartridge bums, it releases 
only water vapor and carbon dioxide, 
so there arc no noxious chemicals added 
to the air. 


Tl is the first printer vendor we have seen that makes 
basic documentation “optional." Although this seems like a 
viable alternative for a large 


corporate account with an in- 
house help desk, it ’s unfair 
to individuals who need to 
troubleshoot problems. 


r (l ;™ p '"<■"« tv 

** ** r-.e/' 7 ’ f;■ 

, * h|d >*>«n« sh]p 


The NewGen Turbo PS/660 B driver provides 

you wi(h an option for 1200-dpi printing, but it's just a tease— 

if you select 1200 
dpi, the printer 
won’t operate. 
You must select 
600 dpi for correct 
operation. 
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June 14, 1963 . 

Cindy Smith plays with color. 


Thirty years later her business 
depends on it. 




Introducing the QMS ColorScript Laser 1000. 
Now your business has total freedom of expression. 



For Cindy, communicating decision-critical information quickly, flawlessly and in brilliant color is now her livelihood. 
That’s why she depends on the QMS ColorScript* Laser 1000 Print System. It frees her to print entire forms and 
letterhead with color logos, images and high quality text without changing paper. It saves her the cost of stocking 
special fonns, letterhead and multiple sets of supplies and uses standard paper and transparencies. It improves her 
message by highlighting key data with color in multipage presentations and documents. Add direct connection to a 
variety of networks and anyone can realize both greater productivity and a per user cost 
that rivals personal printers. Plus, our easy software loadable upgrades 
virtually eliminate obsolescence. 

Save money. Save time. Free yourself from limitations. Discover the 
advantages of the QMS® ColorScript Laser 1000 Print System. 

• Laser color and monochrome printing • Compatibility with PostScript™ 

Level 2 and Level 1, HP PCL®5C and HP-GL* • TrueType font scaling 

• Automatic collation • Simultaneous input and automatic emulation 
switching • 65 resident type fonts • EfiColof and Colorimetric color 
dictionaries and Apple ColorSync'" device profile • Supports DOS, Windowsr 
Macintosh® and Unix® applications • Software loadable system upgrades 

Expression is a serious business. 

Call QMS today at 800 841-0760 or 205 633-4300 
for the name of a reseller demonstrating 
the QMS ColorScript Laser 1000 in your area. 


QMS 


QMS. QMS (tolmScrifil and the QMS logp are iradamiks or regstred tradaitaife d QMS, lir. PcslScr^ 
is a Irademaik d Adobe Systems Enffliptxattd which may k registered in cenaiu lundrtlms- All other 
pradm and company name mentioned are trademarks or regptEred iradsnarfa cf iharre^edire campania. 




ROLL CALI 


Monochrome Performance Class 



MODEL 

PRICE 

KIGH-QUAIITY 

DRAFT 

POSTSCRIPT 

MAC 

QUALITY 

PPM 

CPS 

m 

Advanced Matrix Technology, Inc. 

Aocel-212 

$469 

081 

1,96 

— 

— 

2 89 


240 

240 

Advanced Matrix Technology, Inc. 

Accel-212d 

3764 

0.93 

1.91 

— 

— 

2.28 

— 

240 

240 

Advanced Malrix Technology, Inc. 

Accel-242 

3529 

0.45 

0.94 

— 

— 

4.11 

—— 

240 

360 

Advanced Malrix Technology, Inc. 

AcCel-242d 

3824 

1.20 

1.82 

— 

— 

4.28 

— 

240 

360 

Advanced Malrix Technology, Inc. 

Accel-292 

3795 

0.91 

0.65 

— 

— 

2.72 

■—- 

540 

240 

Advanced Malrix Technology, Inc. 

Accel-292d 

SI 090- 

0.91 

1.48 

— 

— 

3,61 

— 

540 

240 

Advanced Malrix Technology, Inc. 

Aceel-214 

S529 

0.93 

2.66 

— 

— 

3.00 

— 

240 

240 

Brother International Carp. 

Ml 324 

$399 

1.10 

1.47 

— 

-— 

3,56 

— 

216 

360 

C-Tech Electronics, Inc 

CTjIO II 

$799 

1.00 

1.77 

— 

— 

2,83 

— 

300 

360 

C-Tech Electronics, Inc. 

ProWriter C-31GP 

$739 

0.64 

1.05 

.— 

— 

2,22 

■— 

250 

144 

DalaSouth Computer 

XL300DD 

$1795 

1.15 

2.66 

— 

— 

2.44 

— 

300 

240 

Decision Data 

6520 Model 41 

$460 

1.46 

3.37 

— 

— 

3.22 

— 

320 

144 

Digital Equipment Corp. 

LA 310 

$599 

1,07 

3,03 

— 

— 

2.78 

— 

300 

180 

Digital Equipment Corp. 

LA 424 

$1249 

0.83 

1.13 

— 

—, 

3.22 

— 

400 

360 

Digital Equipment Corp. 

LA75 Plus 

$549 

0.65 

0.85 

— 

— 

3.33 

— 

250 

360 

Epson America. Inc. 

Action Printer 3250 

$269 

0.18 

0.78 

— 


4.44 

-— 

240 

360 

Epson America, Inc. 

AP-50004- 

$349 

087 

2.70 

— 

— 

4.26 

— 

269 

360 

Epson America, Inc. 

FX-1170 

$499 

1.17 

2.01 

— 

— 

2.70 

— 

380 

240 

Epson America, Inc. 

LG-1170 

$659 

1.09 

3.27 

— 

— 

4,33 

— 

415 

360 

Epson America, Inc, 

LG-670 

$629 

0.45 

1.91 

— 

— 

4.39 

— 

315 

360 

Fujitsu Compiler 

Products ot America 

DL5BQ0 

$1595 

2.14 

3,06 


—- 

3.67 

— 

420 

360 

GCC Technologies, Inc. 

Write Impact 

$599 

— 

— 

— 

0.53 

1.11 

— 

192 

360 

Genicom Corp. 

3S4GEP 

$2595 

1.48 

4,38 

— 

-— 

2.06 

— 

600 

400 

Genicom Corp. 

39401P 

S3995 

1.45 

1,54 

— 

-— 

2,33 

— 

600 

400 

Lexmark Internationa!, Inc. 

IBM 4226 

81799 

1.20 

2.13 

— 

— 

3.00 

— 

533 

240 

t Mannesmann Tally Corp. 

MT 360 

$2695 

2.72 

5,53 

— 

— 

3,67 

— 

600 

360 

NEC Technologies, Inc. 

Pinwriter P620G 

S499 

0.93 

2.24 

— 

.— 

4,56 

— 

250 

360 

Okidata 

Pacemark 3410 

81999 

1.80. 

4.99 

— 

— 

2.56 

— 

550 

216 

Okidata 

Microti ne 380 

$349 

0.87 

0.90 

— 

— 

3.00 

*— 

240 

180 

Okidata 

Microline 395 

$1499 

1,47 

2.53 

— 

— 

3.89 

— 

607 

360 

Okidata 

Microline 521 

$799 

1.43 

2,03 

— 

— 

2.56 

— 

430 

288 

Panasonic Communications 
& Systems Co. 

KXP-2624 

$460 

1,08 

2,33 

— 

— 

3,67 

-— 

300 

360 

Samsung Electronics 

America, Inc. 

SP-2412 

$299 

0.83 

1.00 

— 

’—' 

2.76 

— 

240 

360 

Seikosha America, Inc. 

SL270 

$999 

1.23 

2.71 

— 

— 

2,11 

,— 

329 

360 

Seikosha America, Inc, 

SP2400 

$299 

0.71 

1.49 

—* 

— 

2.76 

,— 

300 

240 

Star Mioronics America, Inc. 

NX-2450 Rainbow 

$289 

0.86 

1.08 

— 

— 

376 

— 

240 

360 

Star Mioronics America, Inc. 

NX-2400 Rainbow 

$329 

0.64 

— 

—, 

— 

4.56 

— 

330 

360 

Tandy Corp. 

DMP 250 

$400 

0.83 

1.96 

— 


4.50 

— 

200 

360 

Apple Computer, Inc. 

Style Writer II 

3359 

— 

_ 


1.77 

5.11 

2 

— 

360 

Brother International Corp, 

HJ 400 

S419 

1.06 

2,67 

— 

1,23 

5.00 

— 

110 

360 

i C-Tech Electronics, Inc. 

Speedjet 300 

$419 

2.18 

223 

— 

— 

4.67 

■— 

300 

300 

Canon Computer Systems, Inc. 

BJ-230 

3549 

1.73 

2,71 

— 

—■ 

4,56 

— 

173 

360 

Canon Computer Systems., Inc. 

BJ-200 

$399 

1.27 

2.16 

— 

1.18 

4 06 

—■ 

246 

360 

Digital Equipment Corp, 

DEC MultiJel 2000 

$449 

1.12 

1.95 

— 

1.11 

2.89 

—- 

360 

300 

Epson America, Inc. 

Stylus 800 

$449 

1.46 

1.50 

— 

— 

5.00 

— 

150 

360 

GCC Technologies, inc. 

Wide Writer 360 

81699 

— 

1.46 

— 

1.61 

4.78 

— 

300 

360 

Hewielt-Packard Co. 

DeskJet 500 

$365 

1 62 

2 15 

— 

1.61 

3.39 

— 

240 

300 

Lexmark International, Inc. 

IBM ExecJet 4072 

$799 

0.39 

0.43 

— 

0.35 

4.39 

— 

300 

360 

Olivetti 

CJ P-450 

$499 

1.04 

1.64 

— 

0.70 

2.44 

.— 

160 

300 

Pacific Data Products 

PreTracerll/GL 

$2149 

— 

0.97 

— 

— 

2.67 

— 

150 

360 

Smith Corona Corp. 

Coronajel 200j 

$499 

1.07 

1.72 

— 

0.82 

2,89 

■— 

160 

800 

Texas instruments, inc. 

MicroMarc 

3369 

2,16 

2.27 

— 

— 

428 

— 

300 

300 

Advanced Malrix Technology, Inc. 

Tracjel Model III 

36995 


6,41 

7.35 

_ 

5.44 

16 

— 

300 

Alps America 

LSX16QQ 

S3295 

— 

5,88 

— 

— 

6,67 

16 

— 

300 

Apple Computer. Inc. 

LaserWriter 310 

31099 

— 

— 

1.42 

1.76 

7.72 

■— 

— 

300 

Apple Computer. Inc. 

LaserWriter Ilf 

31015 

— 

-— 

— 

3,ao 

5.44 

a 

— 

300 

Apple Computer. Inc. 

LaserWriter llg 

$2309 

— 

— 

L-. 

4,01 

6.00 

a 

— 

300 

Apple Computer, Inc, 

LaserWriter NTR 

S1179 

— 

— 

— 

2.23 

6,11 

4 

— 

300 

Apple Computer. Inc. 

LaserWriter Pro 630 

32529 

— 

3.17 

2.88 

3.60 

911 

a 

■—■ 

600 

Brother International Corp. 

HL 10H 

$1549 

— 

5.00 

4.61 


8-56 

10 

—■ 

600 

Brother inter national Corp. 

HL 6 

8895 

— 

3.84 

— 

— 

6.67 

6 

-- 

300 

Brother International Corp. 

HL10 PS 

$2395 

5.00 

4.55 

2.S7 

— 

5,78 

10 

— 

300 

G-Tech Electronics, Inc. 

Prowriter CI-8E 

$1695 

—. 

4,57 

— 

— 

5.44 

a 

— 

300 

C-Tech Electronics, Inc. 

Prowrrter Cl-8 

$2395 

__ 

4,44 

2.50 

— 

7.22 

e 

— 

300 

t Compaq Computer Corp. 

PageMarq 20 

$5561 

5,79 

7,66 

6.15 

6,26 

8-78 

20 

— 

800 

Compaq Computer Corp. 

PageMarq 15 

$2599 

— 

4.72 

4,57 

4.62 

6.33 

15 

:— 

300; w/PS 
300x400 

Dataproducts Corp. 

LZR 1560 

$3395 

_ 

3.45 

3.96 

4.82 

7.56 

15 

— 

300 or 40 

Dataproducts Corp. 

LZR 965 

$2199 


3.37 

3,10 

3.84 

7.56 

9 

— 

600 

Digital Equipment Corp. 

DECLaser 1152 

$999 

— 

1.30 

1 24 

1.73 

5.89 

4 

— 

300 

Decision Data 

6010 SI 

$3995 

— 

3.31 

— 

-— 

4.22 

10 

— 

300 

Epson America, Inc. 

Aril Inn Laser 1000 

$799 

— 

4.51 

— 

_ 

5.11 

6 

— 

300 

Epson America, Inc, 

AclionLaser 1500 

$999 


4.17 


*— 

8.22 

6 

— 

300 

Fujitsu Computer Products of America Print Partner 10W 

$2450 

— 

5.73 

4.03 

4.00 

6.22 

10 

— 

300 

GCC Technologies, Inc. 

8LP Eclipse 4 

$1099 

— 

— 

1.99 

1.92 

8.39 

4 

— 

300 

GCC Technologies, Inc. 

BLP Eclipse 6 

$1799 

— 

— 

2.63 

2.49 

8.06 

8 

— 

300 

GCC Technologies, Inc. 

Select Press 600 

$4499 

—, 

— 

3.29 

3.59 

9.33 

6 

— 

600 

Genicom Corp. 

7150 

$3345 

— 

3.66 

3.45 

3.63 

8.89 

15 


400 

Genicom Corp. 

7170 

$3725 

— 

4.04 

3.59 

— 

6,56 

17 

— 

300 

Hewlett-Packard Co, 

LaserJet 4 

$1759 

4.17 

4.85 

— - 

— 

8 33 

8 

— - 

600 

Hewlett-Packard Co. 

LaserJet 4L 

$849 

— 

2,74 

— 

— 

5.44 

4 

— 

300 

Hewlett-Packard Co, 

LaserJet 4M 

$2399 

359 

4.85 

3.21 

3.95 

8,78 

8 

-> 

600 

Hewlett-Packard Co, 

LaserJet 4ML 

$1279 

— 

3.08 

2.46 

2.68 

833 

4 

— 

300 

Hewlett-Packard Co. 

LaserJet 4P 

$1229 

2.38 

2.38 

— 

— 

8.44 

6 

-— 

600 

Hewlett-Packard Co, 

LaserJet 4Si 

S3749 

0.14 

9.65 

— 

— 

8.67 

17 

— 

600 

i Hewlett-Packard Co, 

LaserJet 4SiMx 

$5499 

— 

1.94 

1.77 

1,38 

8.72 

17 


600 

Kyocera Electronics, Inc. 

Ecosys FS-150QA 

32395 

— 

3 39 

— 

— 

5.94 

10 

— 

300 

Kyocera Eleclronics, Inc, 

Ecosys FS-3500A 

$3695 

— 

634 

5,97 

— 

6.33 

18 

,—■ 

300 

LaserMaster Corp. 

Unily 1200 XLO 

$8995 

— 

3.37 

2.17 

2.17 

9.69 

e 

— 

1200 

LaserMaster Corp, 

Unity 1200 XLT 

3699 5 

— 

3.12 

3.66 

2.71 

9,63 

8 

— 

1200 

Lexmark international, Inc, 

IBM 4039Laserl0R 

$1599 

4.86 

7.04 

3,12 

4.32 

9.00 

10 

— 

600 

Lexmark international, Inc. 

IBM 4039Laser 12L 

32899 

6.62 

8.66 

3,55 

5.00 

8.61 

12 

— 

600 

i Lexmark International, Iric, 

IBM 4039Laser 12R 

$1999 

2.62 

8.63 

3.57 

5.04 

8.74 

12 

— 

660 

Lexmark International, Inc. 

IBM 4039Laser16L 

33399 

6.96 

11.37 

3.71 

5.87 

8,44 

16 

— 

600 

Mannesmann Tally Corp, 

MT 906 

31499 

—* 

4.56 

2.49 

— 

6.56 

8 

— 

300 

NEC Technologies, Inc. 

Silentwriter 95 

3949 

— 

3 54 

1.40 

1.91 

7.44 

6 

— 

300 

NEC Technologies, Inc. 

= BYTE Best. * = Yes 

304 BYTE/NSTL E 

Silentwriter Superscript 61GS700 

O = No 

AB REPORT NOVEMBER 

1993 

4.55 



6.67 

6 


300 
















Emulations 


HP DESKJET 
5D0/5D0C/550C 

POSTSCRIPT 

PC 15 
(HP UNI) 

PCH 
(HP LI 4) 

HPCL 

EPSON 

LQ/FX 

IBM 

PROPRINTER 

IBM 

GRAPHICS 

TOLL-FREE 

PHONE 

INQUIRT NO. 

O 

0 

O 

0 

0 

0 

a 

a 

(800) 992-2264 

(395) 386-5799 

1105 

O 

0 

o 

0 

0 

0 

a 

a 

(800) 992-2264 

(805) 38B-5799 

1106 

o 

0 

0 

0 

o 

0 

a 

a 

{800) 992-2264 

(805) 388-5799 

1107 

o 

0 

O 

0 

0 

0 

a 

a 

{800) 992-2264 

(805) 388-5799 

1108 

o 

o 

0 

0 

0 

0 

a 

a 

(800) 992-2264 

(805) 388-5799 

1109 

o 

0 

O 

O 

0 

Q 

a 

a 

(800) 992-2264 

(805) 388*5799 

1110 

o 

0 

o 

0 

0 

• 

a 

a 

(800) 992-2264 

£605) 386-5799 

1111 

o 

0 

0 

0 

0 

0 

a 

0 

(800) 276*7746 

(908) 356*8880 

1112 

o 

0 

O 

O 

0 

• 

a 

0 

(BOO) 347*4017 

(714) 633*1165 

1113 

o 

0 

0 

0 

O 

□ 

o 

0 

(800) 347*4017 

(714)833-1165 

1114 

0 

0 

0 

0 

O 

* 

o 

O 

(800) 476-2120 

(704) 526-0500 

1115 

0 

0 

0 

O 

0 

0 

a 

0 

(600) 533-3282 

(215) 956-6700 

1116 

o 

0 

0 

0 

0 

• 

a 

0 

(800) 344-4825 

(500) 493-5111 

1251 

o 

0 

o 

0 

0 

0 

a 

O 

(800) 344-4825 

(503) 493-5111 

1117 

o 

0 

0 

0 

0 

0 

a 

0 

(800) 344-4825 

(508)493-5111 

1118 

Q 

0 

0 

0 

0 

* 

0 

a 

(800) 289-3776 

(310) 782-0770 

1119 

o 

0 

0 

0 

0 

• 

0 

a 

{800) 289-3776 

(310) 782-0770 

1120 

0 

0 

0 

0 

0 

• 

a 

a 

{800) 289-3776 

(310) 782-0770 

1121 

o 

0 

0 

0 

0 

• 

G 

* 

{800) 289-3776 

310) 782-0770 

1122 

o 

0 

D 

0 

O 

• 

o 

a 

{800) 209-3776 

(310) 782*0770 

1123 

o 

0 

0 

0 

0 

• 

a 

o 

(800) 826*6112 

(408) 432-6333 

1124 

o 

0 

0 

0 

0 

O 

o 

0 

{800) 942*3233 

(617) 275-5800 

1125 

o 

o 

O 

0 

o 

O 

a 

a 

(000) 443-6426 

(703) 802*9200 

1126 

o 

0 

Q 

0 

o 

0 

o 

0 

(800) 443*6426 

(703) 802-9200 

1127 

o 

0 

O 

0 

0 

• 

a 

O 

(800) 426-2486 

(606) 232-3000 

1126 

o 

0 

0 

0 

0 

* 

a 

a 

(800) 843-1347 

(206) 251-5500 

1120 

o 

0 

0 

Q 

o 

0 

o 

0 

(8QQ) 632-4036 

(506) 264-6000 

1130 

o 

0 

Q 

o 

0 

• 

a 

o 

(800) 654-3202 

(609) 235-2600 

1346 

o 

D 

O 

O 

O 

* 

o 

0 

(000) 6S4-32S2 

609) 235-2600 

1347 

□ 

o 

0 

0 

0 

* 

a 

0 

(000) 654-3232 

(609) 235-2600 

1348 

Q 

0 

0 

0 

0 

• 

a 

0 

(BOO) 654-3282 

(609) 235-2600 

1349 

o 

0 

0 

0 

0 

9 

a 

0 

(800) 742-8086 

(201) 348-7000 

1350 

o 

o 

0 

0 

O 

0 

a 

0 

(800) 446-0262 

(201.) 229-4000 

1351 

o 

0 

0 

0 

O 

a 

a 

O 

(800) 477*7468 

(702) 827-2414 

1352 

o 

0 

0 

0 

0 

a 

a 

a 

(800) 477-7468 

(702) 627-2414 

1353 

o 

0 

0 

O 

0 

a 

a 

o 

(800) 477-4700 

(900) 572-3300 

1354 

o 

o 

O 

0 

0 

a 

a 

o 

(800) 447*4700 

(908) 572-3300 

1355 

□ 

o 

0 

0 

0 

0 

a 

0 

N/A 

(017) 390-3011 

1356 

o 

0 

0 

0 

0 

0 

0 

0 

(800) 776-2333 

(400) 996-1010 

1357 

o 

o 

0 

0 

O 

a 

a 

a 

(800) 276-7746 

(90S) 3S6-S880 

1358 

a 

0 

0 

0 

0 

0 

0 

□ 

(800) 347-4017 

(714) 833-1165 

1359 

o 

o 

Q 

0 

0 

a 

a 

0 

(800) 848-4123 

(714)438-3000 

1360 

o 

D 

O 

0 

0 

a 

a 

0 

(BOO) 8484123 

714 436*3000 

1361 

• 

0 

0 

0 

0 

a 

a 

0 

(800) 3444825 

(503) 493-5111 

1362 

• 

0 

0 

0 

0 

a 

Opt. 

0 

(BOO) 289-3776 

(310)782*0770 

1363 

o 

0 

0 

0 

0 

o 

0 

0 

(800) 942*3233 

(617) 275-5800 

1364 

• 

0 

0 

0 

0 

o 

0 

0 

(800) 752-0900 

(208) 323-2551 

1365 

0 

Level I 

0 

0 

0 

a 

a 

a 

(800) 426*2466 

(606) 232-3000 

1360 

* 

O 

0 

0 

o 

Opt. 

Opt, 

0 

(800) 633*9909 

(509) 927-7052 

1667 

0 

Level 1 opt 

0 

0 

• 

a 

a 

0 

Hf A 

(619) 625-3663 

1366 

a 

O 

0 

0 

Q 

a 

a 

0 

(800) 448-1018 

(203) 972-1471 

1369 

9 

O 

0 

Q 

O 

o 

o 

o 

(000) 527-3500 

(817) 774-6001 

1370 

o 

Level 1 opt 

• 

• 

• 

O 

Opl 

Opt. 

(800) 992-2264 

(805) 388-5799 

1371 

o 

Level 1 opl. 

0 

• 

0 

O 

O 

O 

(800) 825-2577 

(408) 432-6000 

1372 

o 

Level 1 

0 

0 

0 

O 

0 

O 

(8001 776-2333 

(408) 996-1010 

1373 

Q 

Level II 

0 

Opt- 

O 

0 

0 

O 

£800) 776-2333 

(408)996*1010 

1374 

0 

Level II 

0 

QpL 

0 

0 

0 

Q 

(800) 776-2333 

(408) 996*1010 

1375 

o 

Level 1,11 

0 

• 

0 

0 

O 

O 

(000) 776-2333 

(400) 996-1010 

1376 

0 

Level li 

0 

Opt 

0 

0 

0 

Q 

(BOO) 776-2333 

(408) 996*1010 

1377 

o 

Level 1 

• 

• 

a 

a 

a 

a 

(800) 276-7746 

(908) 356-8880 

1378 

0 

Level 1 opt 

0 

• 

O 

a 

a 

0 

(800) 276-7746 

(900) 356*8000 

1379 

Q 

Level I 

0 

• 

Opt. 

Opt. 

Opt. 

0 

(800) 276-7746 

(908) 356*8880 

1380 

o 

O 

* 

O 

• 

a 

a 

& 

(800)347*4017 

(714)033-1165 

1381 

□ 

Level E 

* 

O 

• 

a 

a 

0 

(800) 347-4017 

(714)833-1165 

1382 

0 

Level II 

• 

0. 

• 

□ 

0 

a 

(800) 345*1518 

(713) 370-0670 

1383 

o 

Level II 

• 

o 

• 

0 

o 

0 

(800) 3454 510 

(713) 370-0670 

1384 

o 

Level II 

o 

a 

0 

0 

0 

0 

(800) 334-3174 

(SI8) 887-8000 

1385 

o 

Level II 

0 

a 

0 

0 

0 

0 

(800) 334-3174 

(818) 887-8000 

1386 

0 

Level II 

0 

• 

0 

0 

0 

0 

(800) 344-4825 

(508) 493-5111 

1252 

o 

0 

0 

a 

0 

0 

o 

0 

(800) 533-3282 

(215) 956*6700 

1387 

0 

0 

0 

* 

0 

a 

0 

0 

(800) 289-3776 

(310) 762*0770 

1388 

0 

Level l opl. 

• 

• 

• 

a 

0 

0 

(800) 289-3776 

(310) 702*0770 

1369 

o 

Level l 

• 

* 

• 

a 

a 

0 

(800) 826-6112 

(408) 432*6333 

1390 

0 

Level I, II 

0 

0 

0 

D 

0 

o 

(BOO) 942*3233 

(617) 275-5300 

1391 

0 

Level Ml 

0 

o 

0 

0 

Q 

0 

(BOO) 942*3233 

(617) 275-5600 

1392 

0 

Level I. II 

9 

o 

* 

0 

O 

0 

(BOO) 942*3233 

(617) 275-5600 

1393 

0 

Level J 

a 

c 

• 

O 

Q 

0 

(800) 443*6426 

(703) 602-9200 

1394 

0 

Level 1 opl. 

a 

• 

• 

0 

a 

o 

(800) 443-6426 

(703) 302-9200 

1395 

0 

Level II opt. 

* 

0 

0 

Opt, 

Opt 

o 

(300) 752-0900 

(203) 323-2551 

1253 

0 

0 

• 

D 

□ 

0 

0 

0 

(BOO) 752-0900 

(203) 323-2551 

1254 

0 

Level Ml 

• 

0 

• 

Opt. 

Opt. 

o 

(800) 752-0900 

(203) 323-2551 

1396 

0 

Level Ml 

• 

0 

• 

0 

O 

0 

(BOO) 752-0900 

(200) 323-2551 

1397 

0 

Level II opt. 

• 

O 

* 

Opt. 

Opt- 

■& 

(800) 752*0900 

(208) 323-2551 

1398 

0 

Level II opt. 

• 

0 

* 

Opt, 

Opt. 

0 

(800) 752*0900 

(208) 323-2551 

1399 

0 

Level 11 

• 

0 

• 

■Opt, 

Opt. 

0 

(800) 752-0900 

(208) 323-2551 

1400 

0 

Level 1 

* 

o 

• 

a 

• 

0 

(800) 367-7437 

(908) 560-3400 

1401 

0 

Level 1 opt. 

* 

0 

9 

a 

9 

0 

(800 367*7437 

(908) 560-3400 

1402 

0 

Leve! 1 

0 

* 

0 

o 

Q 

0 

M/A 

(612) 944-7570 

1403 

0 

Level 1 

0 

* 

0 

o 

o 

0 

N/A 

(612) 944-7570 

1404 

0 

Laval 1 

• 

• 

0 

Q 

0 

0 

(800) 426-2468 

(606) 232*3000 

1405 

0 

Leva! 1 

• 

a 

O 

O 

0 

0 

(800) 426*2468 

(606) 232-3000 

14m 

6 

Level 1 

* 

* 

O 

O 

o 

0 

(808) 426*2468 

(606) 232-3000 

1407 

0 

Level 1 

• 

a 

0 

0 

0 

0 

(800) 426-2468 

(606) 232-3000 

1406 

0 

Level 1 opt. 

• 

• 

• 

a 

a 

0 

(800) 843-1347 

(206) 251-5500 

1409 

0 

Level 1 

# 

Q 

0 

o 

0 

0 

(800) 632-4636 

(506) 264-3000 

1410 

0 

0 

# 

o 

Q 

0 

0 

0 

(800) 632-4636 

(508) 264-8000 

1411 
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Performance 




Class 



MODEL 

PRICE 

HIGH DUALITY 

DRAFT 

POSTSCRIPT 

MAC 

DUALITY 

PPM CPS 

DPI 

NewGen Systems Corp. 

JmagerPlus 12 

$7495 


_ t 

_ i 

1.33 

9-44 

8 

_ 

1200 

NewGen Systems Corp, 

Turbo PS/660 p 

$1995 

-— 

1.85 

2.02 

1.98 

9.17 

4 

— 

600 

NewGen Systems Corp. 

Turbo PS/660 B 

£4995 

— 

— 1 

2,06 

2.14 

9.17 

8 

.— 

600 

Okidata 

QL-610 

SI 499 

— 

5.59 

— 

— 

5,33 

8 

— 

300 

Okidata 

QL-4O0E 

$699 

— 

3.46 

— 

— 

6.44 

4 

—, 

300 

Okidata 

OL-03O+ 

SI 799 

— 

4.32 

1,27 

— 

5.22 

8 

— 

300 

Okidata 

OL-S50 

SI 999 

— 

5.04 

1.26 

2,05 

7,56 

8 

_ 

300 

Panasonic Communications 
& Systems Co. 

KX P-4430 

S869 

— 

2.59 

— 

— 

5.22 

5 

— 

300 

Panasonic Communications 

KXP-4455 

£2249 

— 

2.86 

1.26 

1.99 

5.76 

11 

— 

300 

& Systems Co. 

QMS, Inc. 

1725 Print System 

$4999 

_ 

6.49 

3.51 

4.05 

8.44 

17 

_ 

600 

QMS, Inc. 

PS 410 

$1595 

— 

2.03 

2.17 

1,97 

5.56 

4 

— 

300 

QMS, Inc. 

B60 Print System 

$4595 

— 

— 

3.48 

3.54 

9.11 

8 

— 

600 

QMS, Inc. 

420 Print System 

$1995 

— 

1.92 

1.90 

2.42 

7.61 

4 

— 

600 

Samsung Electronics 

America, Inc, 

Finale Hi-Res 

$2395 

— 

5.25 

1.93 

2.66 

6.00 

8 

— 

1200 

Sharp Electronics Corp, 

JX-940Q 

$695 

=, 

2,22 

_ 

— 

6,22 

6 


300 

Star Mlcronics America, Inc. 

LS-5TT 

$1209 


3.27 

1.12 

1-29 

600 

5 

.— 

600 

Tandy Corp. 

LP800 

$1499 


4.94 

Lie 

— 

6,11 

8 

— 

300 

Texas Instruments, Inc. 

MicroLaser Pro 600 

$1599 

— 

-— 

2.66 

3.03 

8.72 

8 

— 

600 

Texas Instrument, Inc 

MicroLaser Pro 600' 

$1948 

— 

3.98 

5,37 

5,23 

9.72 

8 


600 

Texas Instruments, Inc, 

MicroWriter PS23 

$799 

— 

2.94 

1.19 

1.00 

8.00 

5 

—. 

300 

Texas Instruments, Inc. 

MicroWrIter PS65 

$1099 

— 

2.98 

1.19 

1.80 

6.33 

5 

— 

300 

Texas Instruments. Inc. 

MicroLaser PS36 

$810 

— 

3.86 

— 

2.13 

5.89 

9 

.—. 

300 

Texas Instruments. Inc 

MicroLaser PS35 Turbo 

$1068 

— 

4,27 

3.64 

3.99 

5.78 

9 


300 

Texas instruments, Inc. 

MicroLaser XL 

$2399 

— 

5 19 

1.38 

2.13 

5.44 

16 

— 

300 

Texas Instruments, Inc. 

MicroLaser XL Turbo 

$3649 

— 

5.55 

4.32 

3.99 

5.78 

16 

— 

300 

Toshiba America 

Information Systems 

Pagelaser 6X200 

$3096 

— 

4,55 

1.34 

— 

8,11 

8 

— 

300 

Toshiba America 

Inform ation Systems 

Pagelaser 6X400 

$5996 

— 

5.99 

2,55 

— 

6,22 

17 

— 

300 

Xante Corp, 

AoceFa-Writer 4000 

$1795 

_ 

304 

1,07 

1.94 

8.44 

4 

— 

600 

Xante Corp, 

Accel-a-Wriler B000 

$2295 

— 

5.18 

2.67 

2.70 

0.44 

0 

— 

600 

Xante Corp. 

Aocel-a-Writer 6100 

$3995 


369 

1.66 

1.53 

9.17 

0 

-_ 

1200 

Xerox Corp. 

4213 

$4995 

— 

5.57 

2.20 

2.91 

5.56 

13 

— 

300 





Performance 




Class 



MODEL 

TECHNOLOGY 

PRICE 

HIGH-QUALITY 

DRAFT 

MAC 

QUALITY 

PPM 

CPS 

DPI 

Apple Computer, fnc. 

Portable StyleWriler 
MllWrite LVD 

Ink-jel 

$439 

— 

—„ 

0.69 

4,81 

1.5 ppm 3 ppm 

360 

Axontx Corp. 

Dot-matrix 

$1395 

0.74 

1,47 

*— 

2.28 


300 

240 

Brother International Corp. 

HJ-1 OOi 

Ink-Jet 

$399 

0.92 

0.93 

— 

5.89 


80 

360 

Canon Computer Systems, Inc, 

BJ-IOex 

Ink-jet 

$349 

0,90 

0.93 

— 

5.36 

— 

63 

360 

Citizen America Corp. 

PN46 Professional 

Thermal 

$549 

0.42 

0.55 

— 

3.81 


— 

360 

Eastman Kodak Co. 

Diconix 701 

Ink-pet 

$479 

1,00 

1,45 

— 

4.11 

— 

3 ppm 

300 

Hewlett-Packard Co 

DeskJet Portable 

Ink-jel 

$479 

1.93 

1.45 

— 

4.67 

— 

240 

300 

Lexmark International, Inc. 

IBM Portable Printer 

Thermal 

$449 

0.44 

0.63 

— 

3.76 

— 

— 

360 

i Lexmark International. Inc. 

IBM 4070 U 

Ink-jet 

$449 

1.71 

1.93 

— 

622 

— 

110 

360 

Mannesmann Tally Corp. 

Mobile Writer 

Thermal 

$075 

2.45 

3.17 

— 

6.24 

6.00 

— 

300 

Mannesmann Tally Corp. 

Mobile Writer PS 

Thermal 

$999 

1.01 PostScript) 

3,59 

1,33 

8,58 

6.00 

— 

300 

Seikosha America, Inc. 

LT2Q 

Dot-matrix 

$499 

073 

0.00 

_ 

2.00 

_ 

ISO 

360 

Star Micronics America, Inc. 

StarJet SJ-48 Pius 

Ink-jet 

$369 

073 

0-00 

_ 

5.94 

_ 

124 

360 

Tandy Corp. 

DMP 310 slimline 

Dol-matrlx 

$200 

0.73 

0.92 

— 

4.00 

— 

120 

360 







Performance 





MODEL 

TECHNOLOGY 

PRICE 

PC MONO 

MAC MONO 

HiCH-QUALITY DRAFT 

POSTSCRIPT 

MAC 







COLOR 

COLOR 

COLOR 

COLOR 


Advanced Matrix Technology, Inc. 

Accel-535 

Dot-matrix 

$1485 

0.83 

— 

0.16 

0.24 

— 

— 

Aips America 

DMX800 

Dot-matrix 

$2195 

1.90 

.— 

0.46 

0.55 

— 

. — 

Apple Computer, Inc, 

ColorPrlnter 

Ink-jet 

$1659 

— 

0.89 

— 

— 

— 

0,73 

Brother International Corp 

M1824L 

Dot-matrix 

£749 

0.74 

— 

0,13 

0.36 

_ 

_ 

Calcomp 

ColorMaster Plus 6613XF 

Thermal 

$0995 

—, 

0.97 

_ 

_ 

0,59 

087 

Canon Computer Systems, fnc. 

BJC-800 

Ink-jet 

$1999 

0.48 


0 28 

065 

— 

— 

Citizen America Corp. 

CSX 190 

Dot-matrix 

$199 

0.87 

*— 

0.23 

0.55 

— 

— 

Citizen America Corp. 

GSX 230 

Dot-matrix 

$.299 

0.82 


0-15 

0.36 

— 

—, 

Citizen America Corp, 

QSX-240 

Dol-matrix 

$349 

0.97 

— 

0.22 

0.39 

—. 

— 

Dataproducts Carp. 

9044 

Dol-matrlx 

$1132 

0.72 

— 

0,18 

0.26 

— 

— 

Dataproducts Carp. 

Jolt PSe 

Solid ink 

$4995 

— 

1.08 


— 

0.19 

0,35 

Digital Equipment Corp. 

LA 95-DEC WRITER 

Doft-matrix 

$319 

1.27 

—. 

0.42 

0.57 

— 

— 

Eastman Kodak Co. 

Colo reuse PS 

Dye-sub. 

$7999 


0.24 

— 


0.16 

0.18 

Fujitsu Computer Products of 
America 

D Li 200 

Dot-matrix 

$649 

0.87 

— 

0.18 

0.35 

~ 

— 

General Para metrics 

Spectra Star GT 

Thermal 

$4495 

— 

L50 

— 

— 

1,02 

0,93 

General Parametrtcs 

Spectra StarQlOE 

Thermal 

$2999 

— 

0.77 

— 

— 

0.31 

0.66 

Hewlett-Packard Co, 

DeskJet 1200C 

Ink-pel 

$1699 

— 

1.38 

_ 

0.72 

— 

0,69 

Hewlett-Packard Co. 

DeskJet 1200C/PS 

Ink-jet 

$2399 

— 

1.33 

— 

0.72 

0,34 

0.69 

Hewlett-Packard Co. 

DeskJet 55GC 

IllK-jCrl 

£719 

0.69 

_ 

0,18 

0.61 

_ 

__ 

Hewlett-Packard Co. 

PaintJet XL300 

In k-jel 

$2795 

— 

0,35 

_ 

0.27 

0,12 

0,18 

Lexmark International, fnc. 

IBM Color JetPrinter PS4079 

Ink-jel 

$3199 

_ 

0.70 

_ 

_ 

0.24 

041 

Mannesmann Tally Corp. 

MT 150/9C 

Dot-matrix 

$799 

1.17 

— 

0.45 

044 

_ 

_ 

Okidata 

MicroNne 590 

Dot-matrix 

$699 

1.92 

— . 

0.40 

0.62 

_ 

— 

Panasonic Communications 
& Systems Co, 

KX P-2123 

Dot-matrix 

$300 

0.49 

— 

0.21 

047 

— 

— 

Panasonic Communications 

0 Systems Co, 

KXP-2124 

Dol-matrix 

$370 

0.49 

— 

0.18 

0,47 

— 

—' 

Panasonic Communications 
& Systems Co 

KXF-21BQ 

Dot-matrix 

$200 

0.60 

— 

0.20 

0.39 

'— 

—' 

QMS r Inc. 

CobrScript 210 

Thermal 

$4995 

, — 

0,70 

—- 

— 

0.30 

0.54 

QMS. Inc. 

ColorScript 230 

Thermal 

$7995 

— 

0.73 

— 

— 

0.34 

0.56 

Seiko instruments 

Colorpoint PSN 

Thermal 

£5999 

— 

0 76 

— 

— 

0.42 

070 

Star Micronics America, Inc. 

SJ 144 

Thermal 

$599 

0,62 

— 

0,38 

0.38 

— 

— 

Star Micronics America, Inc. 

XB-2425 

Dot-malrix 

$799 

1.10 

_ 

0.22 

0.51 

_ 

_ 

Tektronix, Inc. 

Phaser 2Q0e 

Themnal 

$3695 

— 

1,19 

_ 

_ 

0,57 

0.92 

Tektronix, Inc. 

Phaser 2001 

Thermal 

£5995 

_ 

1,49 

— 

_ 

0.75 

0.99 

Tektronix, Inc. 

Phaser III PXi 

Solid ink 

$9995 

1.07 

0.47 

— 

_ 

0,25 

0.45 

Tektronix, Inc, 

Phaser II SOX 

Dye-sub. 

$9995 

— 

O.30 

— 

— 

0,27 

032 


' With $349 FowerStflp accsleraror option. 


! Couldn't complete lest suite. 


£ 


= BYTE Best, 


• = Yes q = No 
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Emulations 


IIP DESKJET 
500/50DC/550C 

POSTSCRIPT 

POLS 
(HP IJJIJ) 

PCL4 
(HP LJ 4) 

HPCL 

EPSON 

LQ/FX 

IBM 

P80PRINTER 

IBM 

GRAPHICS 

TOLL-FREE 

PHONE 

INQUIRY NO. 

o 

level 1 

Opt 

* 

* 

0 

0 

0 

(000) 880'1609 

(714)641-8600 

1412 

o 

Level 1 

Opt. 

• 

• 

0 

0 

O 

(800) 888-1 089 

(714)641-8600 

1413 

0 

Level 3 

opt. 

• 

• 

0 

O 

Q 

(800) 880-1889 

(714)641-8600 

1414 

o 

0 

* 

0 

• 

0 

• 

O 

(800) 654-3282 

(609) 235-2600 

1415 

o 

0 

0 

ft 

o 

0 

o 

O 

(800) 654-3282 

(609) 235-2600 

1416 

o 

Level 1 

0 

• 

o 

0 

o 

0 

(800) 654-3282 

(609) 235-2600 

1417 

o 

Level 1 

0 

• 

0 

0 

o 

Q 

(800 654-3282 

(609) 235-2600 

1418 

o 

0 

• 

0 

• 

O 

o 

0 

(800) 742-8086 

(201) 348-7000 

1419 

o 

Level I 

0 

• 

o 

0 

0 

O 

(800) 742-8086 

(201) 348-7000 

1420 


_ 

_ 

_ 

_ 

— 


__ 

(800) 631-2692 

(205) 633-4500 

1255 

o 

Level! 

0 

• 

Opt. 

0 

0 

0 

(800)631-2692 

(205) 633-4500 

1090 

o 

Level 1 

0 

ft 

0 

0 

0 

0 

(800)631-2692 

(205) 633-4500 

1091 

o 

Level 1, Cl 

0 

• 

• 

0 

0 

O 

(800) 631-2692 

(205) 633-4500 

1092 

o 

level l 

• 

• 

• 

• 

ft 

ft 

(800) 446-0262 

(201) 229-4000 

1093 

o 

0 

0 

• 

0 

0 

ft 

ft 

(BOO) 732-6221 

N/A 

1094 

o 

Level I 

0 

• 

* 

0 

o 

o 

(600) 449-4700 

(908) 572-3300 

1095 

o 

Level 1 

0 

o 

* 

0 

ft 

o 

MM 

(817) 390-3011 

1096 

o 

Level II 

ft 

0 

0 

o 

0 

0 

(800) 527-3500 

(617) 774-8001 

1097 

o 

Level II 

m 

0 

0 

0 

0 

0 

(800) 527-3500 

(817) 774-6001 


o 

Level 3 

O 

• 

0 

Opl. 

Opt 

0 

(800) 527-3500 

(817) 774-6001 

1098 

0 

Level 1 

o 

• 

o 

Opl. 

Opt. 

0 

(800) 527-3500 

(817) 774-6001 

1099 

□ 

Level 1 

0 

• 

0 

Opl. 

Opt. 

O 

(800) 527-3500 

(817) 774-6001 

1100 

0 

Level 1, II 

0 

• 

0 

Opl. 

Opt. 

Q 

(800) 527-3500 

(817) 774-6001 

1101 

o 

Level 1 

0 

ft 

0 

Opt. 

Opt. 

0 

(800) 527-3500 

(817) 774-6001 

1102 

0 

Level 1, II 

0 

• 

0 

Opt. 

Opt. 

0 

(800) 527-3500 

(817) 774-6001 

1103 

o 

Level 1 Opl. 

• 

o 

• 

ft 

ft 

0 

(800) 334-3445 

(714) 583-3000 

1104 

o 

Level l Opl. 

ft 

0 

• 

0 

ft 

0 

(800) 334-3445 

(714) 583-3000 

976 

o 

Level 1 

0 

* 

0 

o 

o 

0 

(800) 926-6639 

(205) 476-8189 

977 

0 

• 

0 

* 

0 

o 

o 

0 

(800) 926-8839 

(205)476-8189 

978 

0 

Level 1.11 

0 

• 

0 

o 

0 

0 

(800) 926-6339 

(205) 476-8189 

979 

o 

Level I 

0 

ft 

o 

o 

o 

0 

(800) 832-6979 

(310) 333-2202 

930 
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HP DESKJET 

POSTSCRIPT 

PCL5 

PCH 

HPCL 

EPSON 

IBM 

IBM 

TOLL-FREE 

PHONE 

INQUIRY NO 

50D/500C/550C 


(hp uni) 

(HP LJ 4) 


LQ/FX 

PROPRINTER 

GRAPHICS 





0 



O 

0 

— 

0 

0 

o 

(800) 776-2333 

(408) 996-1010 

981 

o 

— 


O 

o 

— 

o 

0 

0 

(800) 866-9797 

(801) 466-9797 

982 

0 

— 


O 

o 

—* 

ft 

ft 

ft 

(800) 276-7746 

(908) 356-8880 

983 

Q 

— 


O 

o 

— 

ft 

ft 

0 

(300) 848-4123 

(714) 438-3000 

984 

0 

— 


O 

o 

— 

0 

ft 

0 

(300) 447-4683 

(310) 453-0614 

985 

ft 



0 

0 

— 

0 

ft 

0 

(800) 344-0006 

(716) 253-0740 

986 

ft 

— 


0 

O 

— 

0 

0 

0 

(800) 752-0900 

(208) 323-2551 

987 

ft 

— 


O 

0 

— 

ft 

ft 

0 

(800) 426-2468 

(606) 232-3000 

988 

0 

-— 


0 

0 

— 

ft 

ft 

0 

(BOO) 426-2468 

(SOS) 232-3000 

969 

0 

— 


0 

ft 

— 

-ft 

ft 

0 

(800)643-1347 

(206) 251-5500 

990 

0 

— 


0 

ft 

— 

0 

0 

0 

(800)643-1347 

(206) 251-5500 

991 

0 

— 


O 

0 

—. 

0 

ft 

ft 

(800) 363-2609 

(201) 327-7227 

992 

0 

— 


0 

0 

— 

ft 

ft 

0 

(800) 447-4700 

(908) 572-3300 

993 

0 

— 


O 

0 

— 

0 

ft 

O 

UfA 

(817) 390-3011 

994 


Class 





Emulations 






QUALITY 

PPM 

m 

DPI 

POSTSCRIPT 

HPCL 

EPSON 

IBM 

IBM 

TOLL-FREE 

PHONE INQUIRY NO. 







LQ/FX 

PROPRINT {R 

GRAPHICS 




3.59 

_ 

480 

480 

0 

0 

ft 

• 

0 

(800) 992-2264 

(805) 388-5799 

995 

4 20 

— 

800 

240 

0 

0 

ft 

• 

O 

(800) 825-2577 

(408) 432-6000 

996 

6.93 

3-50 

2,5 ppm 

360 

0 

O 

0 

o 

0 

(600) 776-2333 

(408) 996-1010 

997 

3.98 

-— 

337 

360 

0 

O 

ft 

ft 

0 

(800) 276-7746 

(908) 356-8880 

998 

8 27 

1.00 

— 

300 

Level Ml 

0 

0 

0 

0 

(800) 225-2667 

(714) 821-2000 

999 

7.33 

— 

300 

360 

O 

0 

ft 

ft 

O 

(800) 348-4123 

(714) 438-3000 

1221 

3.86 

*— 

270 

240 

O 

0 

0 

• 

ft 

(800) 477-4683 

(310) 453-0614 

1222 

3.68 

— 

270 

360 

0 

0 

ft 

ft 

0 

(800) 477-4683 

(310) 453-0614 

1223 

4.43 

1— 

300 

360 

0 

0 

ft 

ft 

O 

£800) 477-4683 

(310) 453-0614 

1224 

4.59 

—- 

250 

72 

0 

0 

ft 

□ 

O 

(800) 334-3174 

(818) 887 -8000 

1225 

8.19 

2.00 

— 

300 

Level It 

0 

ft 

□ 

0 

(800) 334-3174 

(818) 887-8000 

1226 

5.06 

— 

300 

360 

□ 

0 

ft 

ft 

Q 

(800) 344-4825 

(508) 493-5111 

1227 

8.34 

3.50 

— 

300 

Level II (Level 1 opt.) 

0 

0 

0 

0 

(800) 344-0006 

(716) 253-0740 

1228 

4.31 

— 

200 

360 

0 

0 

ft 

ft 

0 

(800) 826-6112 

(408) 432-6333 

1229 

7.71 

2.00 


300 

Level L II 

ft 

O 

o 

O 

(800) 223-0999 

(510) 524-1060 

1230 

7.00 

1.30 

— 

300 

Level 1, II 

ft 

0 

0 

0 

(300) 223-0999 

(510) 524-1050 

1231 

7 29 

1.00 

_ 

300 

0 

ft 

0 

0 

o 

(800) 752-0900 

(205) 323-2551 

1232 

7.29 

1.00 

— 

300 

Level LII 

ft 

ft 

ft 

ft 

(800} 752-0900 

(208) 323-2551 

1233 

4.86 

— 

240 

300 

0 

0 

0 

0 

0 

(800) 752-0900 

(208) 323-2551 

1234 

7.35 

2.00 

— 

300 

Level 11 opt. 

ft 

0 

0 

0 

(800) 752-0000 

(206) 323-2551 

1235 

7.87 

— 

167 

360 

0 

O 

0 

0 

0 

(300) 426-2468 

1606) 232-3000 

1236 

2.61 

-— 

300 

240 

0 

o 

ft 

ft 

ft 

(800) 843-1347 

(206) 251-5500 

1237 

3.56 

— 

360 

360 

Q 

o 

ft 

ft 

Q 

(800) 654-3282 

(609) 235-2600 

1238 

3.21 

— 

240 

360 

0 

0 

ft 

ft 

0 

£800) 742-8086 

(201)348-7000 

1239 

4.21 

- 

300 

360 

0 

0 

ft 

ft 

0 

(800) 742-8086 

(201)348-7000 

1240 

2 89 

- 

240 

216 

0 

O 

0 

ft 

ft 

(800) 742-8086 

(201) 348-7000 

1241 

7.84 

1.00 


300 

Level l, II 

ft 

0 

0 

0 

(800) 631-2602 

(205) 633-4500 

1242 

7.69 

1.00 

—~ 

300 

Level 1, II 

ft 

0 

0 

0 

(800) 631-2692 

(205) 633-4500 

1243 

7.56 

1.00 

— 

300 

Level It 

0 

0 

0 

0 

(800) 825-9711 

(408) 922-5900 

1244 

5.75 

— 

382 

360 

0 

0 

0 

ft 

0 

(300) 447-4700 

(908) 572-3300 

1245 

4.03 

— 

375 

360 

O 

0 

ft 

ft 

ft 

(800) 447-4700 

(906) 572-3300 

1246 

7.25 

2.00 

— 

300 

Level It 

ft 

0 

o 

0 

(800) 835-6100 

(503) 682-7377 

1247 

6.36 

2.00 

— 

300 00 

Level It 

ft 

0 

0 

0 

(800) 835-6100 

(503) 682-7377 

1248 

8.29 

1.00 


300.00 

Level ill 

ft 

0 

0 

0 

(BOO) 835-6100 

(503) 682-7377 

1249 

9.29 

1 00 

— 

300.00 

Level H 

ft 

0 

0 

0 

(800) 835-6100 

(503) 682-7377 

1250 
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Now C++ programmers can discover the 
DBMS power of dBASE, FoxPro & Clipper. 



Not only is the new 

CodeBase++ 5.0 

100% compatible 
with the data, index 
and memo files of dBASE*, 
FoxPro 1 * and Clipper*, you also 
get all the important benefits of 
programming in C++. 


You get C++ speed and size. 

Most developers are familiar with the 
amazing speed and compact size of C and 
C++ programs. Now harness this speed 
for your own database programs. Compare 
the performance with those "executables" 
of dBASE, FoxPro, Clipper (which contain 
imbedded interpreters) to those of similar 
C and C++ programs. Also, be sure to 
compare the size of their EXE's to those 
created with CodeBase ++ (which are 
as small as 45K!). 


You get object oriented programs. 
CodeBase ++ 5.0 is a C++ class library 
for database management. Now you can 
experience the object oriented productivity 
gains of C++ , together with the power of 
a complete DBMS. 

You get multi-user sharing with 
dBASE, FoxPro and Clipper. 


NEW-You get xBase queries and 
relations with instant results. 

We r ve added Bit Optimization Query 
Technology to CodeBase ++ for stunning 
query performance (BOT is similar to 
FoxPro's Rushmore). Our product analyzes 
your queries using index information, so a 
record is only actually retrieved when it 
belongs in your query solution set. 

With CodeBase ++ you can literally query 
a huge 500,000 record data file in less than a 
second on a 25MHz 80386! 

You get C++ portability. 

As with C, ANSI C++ is an international 
standard across all hardware platforms. 

This means you can port CodeBase ++ 
applications between DOS, Windows, NT, 
OS/2, Unix, and Macintosh-fw/av. 



Now your multi-user C++ programs can 
share data, index and memo files at the 
same time as concurrently running 
FoxPro, Clipper and dBASE programs. 
Turbo-charge critical xBase applications 
sharing data on a network with C++ and 
CodeBase++ with no incompatibilities. 

©1993 Sequlter Software. Inc AB fight* reserved CodeBase*-*- *& a tr< 
All other product names mentioned herein are trodemarics of their re 


The new CodeBase ++ Is your best C+4-solution 
for xBase file access and database management. 

Try Our 


C, Basic And Pascal 


5 VERSIONS! 


NEW - You get code generation 

Save hours of coding time with our auto¬ 
matic source code generation, containing 
all of the specialized class definitions 
needed to support your data structures. 



Using our visual report writer 

is easy, simply draw your report, then include it in any 
program you write. 


PLUS-You get CodeReporter FREE! 

Our visual report writer. CodeReporter , 
uses the speed of BOT to run reports light¬ 
ning fast. To test this amazing perform¬ 
ance yourself, call: 403/437-2410 for 
your free working model. 


CodeBase ■+• 3.0 

The C++ Class Library for Database Management 


Call Now 
403 - 437-2410 


FREE 
CodeReporter 



Risk-Free 

90-Day 

Money-Back 

Guarantee 


SEQUITER 

SOFTWARE INC. 


FAX 403*436*2999 
UK Tel. +44-81-317-4321 
France +33.20.24.20.14 


P O Box 575 Newmarket NH 03857-0575 


Circle 129 on Inquiry Card. 





























Hands On 


Under the Hood 



Cryptographic algorithms can create nonforgeable signatures 
for electronic documents, making them valid legal instruments 




BRUCE SCHNEIER 


For ages, special seals or handwritten 
signatures on documents have served 
as proof of authorship of, or agreement 
with, the contents of a document. Sev¬ 
eral attributes make the use of handwritten signatures 
compelling. These include the following: 


• A signature is not forgeable and serves as proof that 
the signer deliberately signed the document. 

• A signature is authentic and convinces the recipient 
that the signer deliberately signed the document. 

• A signature is not reusable. It’s part of the document, 
and an unscrupulous person cannot transfer it to a 
different document. 

• Once signed, a document is unalterable. 

• A signature cannot be repudiated. Since 
the signature and the document are 
physical objects, the signer cannot later 
claim that he or she didn’t sign it. 

These attributes would all hold true in 
an ideal world; in reality, however, none 
of them is completely true. Signatures can 
be forged, or they can be lifted off one piece 
of paper and moved to another. Documents 
can be altered after they are signed. But for 
simplicity’s sake. I’ll assume that the sig¬ 
natures discussed in this article exist in an 
ideal world. 

It would be nice to have nonforgeable 
signatures on computer documents, but 
there are problems with this concept. First, 
bit streams are easy to copy: the mere pres¬ 
ence of such a signature means nothing. 

Even if a person’s signature was made dif¬ 
ficult to forge—if it was accompanied by a 
graphical image of a fingerprint, for exam¬ 
ple—with today’s cut-and-paste software 
it’s all too easy to move a valid signature 
from one document to another. Second, 
documents are easy to modify after they 
are signed, without leaving any evidence of modifica¬ 
tion. 

So, when you receive a piece of E-mail containing 
critical information, how do you know who it is from? 
Can you be sure that the “from” line isn’t forged? Are you 
certain that someone hasn’t tampered with the docu¬ 
ment’s contents during transit? If necessary, could you 
prove any of this in court? 


Digital signatures are an attempt to create documents 
that can be mathematically and legally traced to their au¬ 
thors. A digital signature is a string of bits attached to an 
electronic document, which could be a word processing 
file or an E-mail message. This bit string is generated 
by the signer, and it's based on both the document’s data 
and the person’s secret password. Someone who receives 
the document can prove—both to himself or herself and 
to a court—that the signer actually signed the document. 
If the document is altered, the signer can also prove—to 
himself and to a court—that he did not sign the altered 
document. 

Digital Signatures Defined 

Public-key cryptography can be used for digital signa¬ 
tures. Public-key cryptography uses special encryption al¬ 
gorithms with two different keys: a public key that every¬ 


one knows, and a private key that only one person knows. 
The term key, as it’s used here, describes a unique bit 
pattern. Public-key algorithms encrypt the contents of 
an electronic document using both keys. The resulting 
file is a amalgam of both the public and private keys and 
the original document’s contents. 

This technique accomplishes several things. First, the 
file’s data is secure because of the private key. Because 
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Suppose an electronic document or message ( m) is to serve as a legal 
instrument. The signer uses the SHA to create a hash value of the 
document's contents, Hfm). Next, the signer selects public prime numbers 
p, q, and g. a random number k. and a private key x. These values and the 
hash are supplied to the DSA, which creates the signature values s and r. 
The verifier provides the DSA with the document's hash value; the 
signature s; the same p. q, and g; and the public key y. If the result (v) 
from the verifier's DSA matches the other signature value r, then the 
signature is valid. This also proves that the document's contents have not 
been altered. 


the file’s data also relies on the public key, anyone owning the 
public key can verify the file’s authenticity. Since this file is also 
a function of the original document’s contents, any alteration to 
the encrypted file causes the verification to fail. Finally, it is 
computationally infeasible (on the order of thousands of years) to 
calculate the private key from the public key. 

For example, suppose Alice signs a document for Bob using her 
private key. Ignoring the mathematics for a moment, the digital 
signature works like this: Alice (the signer) generates a mathe¬ 
matical function of her private key and the document. This is 
the signature. Bob (the verifier) then generates a mathematical 
function of Alice’s public key and her signature. If this function 
matches the document, the signature is valid. If it does not, the sig¬ 
nature is not valid. The point here is that the security of the dig¬ 
ital signature algorithm prevents someone from pretending to be 
Alice and forging her signature. 

This arrangement satisfies the signature characteristics we’re 
looking for: 

• The document’s signature is not forgeable, since only Alice 

knows her private key. 

• The signature is authentic. When Bob verifies the message 


with Alice’s public key, he knows that she signed it. 

• The signature is not reusable; the signature is a function of 
the document and cannot be transferred to any other docu¬ 
ment. 

• The signed document is unalterable; any alteration makes the 
document unverifiable with Alice’s public key. 

• The signature cannot be repudiated. Bob doesn’t need 
Alice’s help to verify her signature. 

Notice that these features nicely match the list of attributes 
discussed earlier with regard to handwritten signatures. Best of all, 
Alice and Bob don’t have to meet face-to-face or exchange any 
physical pieces of paper. With possession of Alice’s public key, 
Bob can be certain that the purchase order for 10,000 widgets 
that he receives from her through an E-mail service is valid. 

The Digital Signature Standard 

In 1991, NIST, the National Institute of Standards and Technol¬ 
ogy, proposed the DSA (Digital Signature Algorithm) for the 
then-new DSS (Digital Signature Standard). The mathematical 
algorithm was developed at NSA, the National Security Agency, 
and is related to other digital signature algorithms in the aca¬ 
demic literature (see the bibliography). 

The DSA uses the following parameters: 

• p, which equals a prime number 2 ' bits long, where L ranges 
from 512 to 1024 and is a multiple of 64. (In the original 
standard, the size of p was fixed at 512 bits. This was 
changed after much criticism.) 

• < 7 , which equals a 160-bit prime factor of p- 1 . 

• g, which equals h{p-\)/q, where h is any number less than 
p-l such that h(p-l)/q mod p is greater than 1 . 

• jc, which is a number less than q. 

• y, which equals gx mod p. 

Additionally, the algorithm makes use of a one-way hash func¬ 
tion: the SHA (Secure Hash Algorithm). Details will come later; 
for now, it’s just H(x). 

The first three parameters, p, q , and g, are public and can be 
common across a network of users. The individual private key is 
x\ the individual public key is y. 

Now back to the example. Alice wants to sign a message, m. 
First she generates a random number k that is less than q. Then she 
generates r = (g* mod p) mod q , and s = ( k -1 (H(m) + ,vr)) mod q. 
The parameters r and s are her signature. They can be sent with 
her message or stored separately (see the figure “How Digital 
Signatures Work”). 

Bob wants to verify a signature, r and s , of message m. He 
knows p, q , and g, plus Alice’s individual public key, y. Bob 
computes the following: 

w = s~ l mod q 

u\ - ( H(m ) * w) mod q 

u2 = (r * w) mod q 

v = ((g"' * y u2 ) mod p) mod q 

If v = r, then the signature is verified as Alice’s. 

Proofs for the mathematical relationships are found in the 
NIST documentation. Essentially, Alice is generating two param¬ 
eters, r and s, that are functions of her message, her private key, 
and a random variable. For an adversary to be able to forge Alice’s 
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signature, he or she has to be able to recover x from r and s . This 
problem is conjectured (although not proved) to be equivalent to 
solving the discreet logarithm problem mod p. As J will show 
later, this is computationally impossible. 

Real-world implementations of the DSA can be speeded up 
through precomputations. Note that the value r is not dependent 
on tire message. You can create a string of random k values and 
then precompute r values for each of them. You can also pre¬ 
compute k— 1 for each of those k values. Then, when a message 
comes along, you can compute s for a given r and k-l. This pre- 
computation speeds up the DSA considerably. 

Public and Private Keys 

Certain values of p and q are much easier to crack than others. If 
someone used one of these “cooked" moduli (i.e., values), then his 
or her signature would be easy to forge. This isn’t a problem, 
for two reasons: The moduli for which this property holds true are 
easy to detect, and these moduli are so rare that the chances of 
using one when choosing a modulus randomly are negligibly 
small—smaller, in fact, than Lhc 
chances of accidentally generating 
a composite number using a proba¬ 
bilistic prime-general ion routine. 

NIST recommends the use of the 
secure method shown in the text box 
“Steps for Generating Two Primes 
for a Digital Signature," This 
method ensures that there is a public 
means of generating /; and q. For all 
practical purposes, the two-primes 
method prevents the use of “cooked" 
values for p and q. If someone were 
to hand you a p and a q , you might 
wonder where the person got them. 

However, if somebody hands you 
the values for S and C that generate 
the random p and q , you can work 
through this routine to derive p and 
c/. Since this is a one-way function, 
it prevents someone from working 
backward to create a bogus S and C. 

Implementation and Security 

The mathematics of the DSS are 
straightforward. The hardest part is 
the software that’s required to per¬ 
form arithmetic operations on num¬ 
bers that are 1000 bits long. 

As for security, NIST's an¬ 
nouncement of the DSA/DSS stan¬ 
dard created a maelstrom of criti¬ 
cisms and accusations that were 
more of a political than an academ¬ 
ic nature. RSA Data Security, the 
purveyor of the RSA algorithm, led 
the charge against DSS. The com¬ 
pany wanted RSA, and not another 
algorithm, to be used as the stan¬ 
dard (see the text box “RSA Digi¬ 
tal Signatures"), 

But the only technical criticism 


of DSS's security was the key size. The original standard re¬ 
quired only 512-bit keys. Since the algorithm gets its security 
from the difficulty of computing discrete logs modulo /?, this 
was worrisome to most cryptographers. There have been ad¬ 
vances in the problem of calculating discrete logarithms in a fi¬ 
nite field, and 512 bits is too short for long-term security. It’s 
possible to crack 512-bit keys in a matter of months or years, 
which is far loo short an interval for special contracts and diplo¬ 
matic agreements that must survive 40 years or longer. 

In response, NIST made the key size variable, from 512 bits to 
1024 bits. Tt would take all the world’s computers far longer than 
the age of the universe to calculate a discrete logarithm modulo 
a 1024-bit number. 

The Secure Hash Algorithm 

In practical implementations, the DSA is too inefficient to sign 
long documents directly. In the standard, the DSA is imple¬ 
mented with the SHA, Therefore, in my example, instead of sign¬ 
ing a document, Alice signs the hash of the document (Le. t a 

value that is generated by a hash al¬ 
gorithm operating on the docu¬ 
ment’s data). 

The NIST and NS A designed the 
SHA for use with the DSA. The 
standard itself is called the SHS (Se¬ 
cure Hash Standard); SHA is the al¬ 
gorithm used in the standard. 

The SHA speeds encryption 
times drastically, and since the 
chances of two different documents’ 
having the same 160-bit hash are 
only one in 2 160 , anyone can safely 
trust a signature of the hash to rep¬ 
resent a signature of the document. 

If a two-way hash function were 
used, it would be a Lrivial matter to 
create multiple documents that 
hashed to the same value, so any¬ 
one who signed a particular docu¬ 
ment could, in a sense, he duped 
into signing a multitude of docu¬ 
ments. Therefore, this protocol can¬ 
not work without one-way hash 
functions. 

The SHA accepts an arbitrary- 
length message input and produces 
a 160-bit message-digest output. 
The algorithm is complicated, but 
it’s straightforward. First, the mes¬ 
sage is padded so that it is a multi¬ 
ple of 512 bits long. Next, the al¬ 
gorithm appends a 1, and then as 
many zeros as necessary to make 
the message’s length 64 bits short of 
a multiple of 512. Finally, a 64-bit 
value that represents the message’s 
length before padding is lacked onto 
the message. 

Five 32-bit variables, as defined 
by the SHS, are initialized with the 
following hexadecimal values: 


Steps for Generating Two Primes 
for a Digital Signature 

This algorithm generates the two primes p and q, sucli that p 
divides p-1. Die prime p is between 512 and 1024 bits Jong, 
for some multiple of 64 bits. The prime q is 160 bits long. Let 
L“1 a *, where L is the length of a and n and b are two 

numbers. 

1. Choose an arbitrary sequence of at least 160 bits and call 
it S, Let g be the length of 5 in bits, 

2. Compute U = SHA {S\ xor SHAUS+1) mod 2 g\. 

3. Form gfrom U by setting both the most significant bit and 
the least significant bit to 1. 

4. Check to see whether q is prime. 

5. If q is not prime, go back to step 1, 

6. Let C = 0 and N= 2. 

7. For k = 0,1.iv, let Vk - SHAHS + iV+ k\ mod 2g\. 

8. Let W- V0 + W*2160 + ... + Ifa-l*2[n-iri60 + [Vn 
mod 2b)*2if 160 and X= W+ 21-1. Note that JTis a 21-bit 
number. 

9. Let p - mod 201-11. Note that p is congruent to 1 
mod 2 q. 

10. If p< 21-1, goto step 13. 

1L Check to see whether p is prime. 

12. If p is prime, you're done; go to step 15, 

13. Let C- C+l and N= fl+it+L 

14. If C = 4096, go to step 1. Otherwise, go to step 7. 

15. Save the value of Sand the value of Cosed to generate p 
and a 
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RSA Digital Signatures 

Another public-key cryptography algorithm, RSA, can be used to im¬ 
plement digital signatures. A patent was awarded to MIT in 1983 
for the RSA algorithm; a year later, RSA Data Security, Inc. (Red¬ 
wood City, CA), was founded to market and license it 
The algorithm’s name comes from the first letters ef the last 
names of its creators: Ron Rivest, Adi Shamir, and Leonard Adel- 
man. RSA digital signatures are an ISO standard [ISO/IEC 9796) and 
a French banking standard (Etebac 5). NIST (the National Institute of 
Standards and Technology) didn’t use RSA for its own standard be¬ 
cause of patent problems: RSA is patented in this country, but not 
abroad. 

With RSA, the public key consists of two numbers, n and d. Hie vari- 
able it is the product of two secret primes, p and q. The variable dis 
a random number, relatively prime to fp-lPfq-lh Hie private key is 
e f calculated such that d*e = 1 mod (p-lPtq-lh 
To sign a message m, you first use a one-way hash function to 
compute the hash of m: H[m \. The signature, s, is M[mY mod n, To 
verify the signature, you calculate $ rf mod n. If s= Mm], then the sig* 
nature is valid. 

AA = 67 45 23 00 
BB = EF CD AB 89 
CC a 98 BA DC FE 
DD = 10 32 54 76 
EE = C3D2EI FO 

The main loop of the algorithm then begins. Jt processes the 
message 512 bits at a time and continues for as many 512-bii 
blocks as are in (he message. 

First the five variables are copied into different variables: A A 
into A, BB inlo B, CC into C, DD into D, and EE into E. The main 
loop has four rounds of 20 operations each. Each operation per¬ 
forms some nonlinear operation on A. B, C, and D and (hen does 
shifting and adding. 

The SN A's set of nonlinear functions are as follows: 

/(X,Y.Z) “ XY or (not X) Z, for the first 20 operations. 

/(X,Y,Z) - X xor Y xor Z, for the second 20 operations. 

/(X,Y,Z) = XY or XZ or YZ, for the third 20 operations. 

/(X, Y,Z) = X xor Y xor Z, for the fourth 20 operations. 

There are also four hexadecimal constants used in the algorithm. 
They are as follows: 

K t = 5 A827999, for the first 20 operations. 

K t = 6ED9EB A, for the second 20 operations. 

K f - 8F1BBCDC, for the third 20 operations. 


K t = CA62C1 Dl, for the fourth 20 operations. 

The message block is transformed from 16 32-bit words (M n to 
M IV ) to 80 32-bit words ( W n to W^) by using the following algo¬ 
rithm: 

W r = M„ for / = 0 to 15; 

W r = W, -3 xor Wj -8 xor W, -14 xor W, -16, for / = 16 to 79 

If t is tlie operation number (from I to 80), and M J represents the 
jth sub-block of the message (from 0 to 1 5), and «<s represents 
a left shift of s bits, then the 80 operations look like the follow¬ 
ing: 

TEMP = (A <« 5) + ffBjCJi) + E + W,+ K, 

E^D 
D = C 

C = (B «< 30) 

B = A 
A = TEMP 

After all this. A, B, C, D, and E are added to AA, BB, CC, 
DD, and EE, respectively, and the algorithm continues with the 
next block of data. The final output is (he concatenation of A, B, 
C, D, and E. 

Using the SHA has two other benefits besides reducing the 
length of the message to be signed. The signature is kept separate 
from the document, and the recipient's storage requirements for 
the document and signature are much smaller. 

An archi val system can use this Lype of protocol to verify the 
existence of documents without storing their contents. The cen¬ 
tral database could just store the hashes of files. It doesn’t have 
to see the flics at all; users submit their hashes to the database, 
and the database time-stamps the submissions and scores them. If 
there is ever any disagreement about who created a document 
and when, the database could resolve it hy finding the hash in its 
files. This has vast implications concerning privacy: Alice could 
copyright a document but still keep the document secret. Only if 
she wished to prove her copyright would she have to make the 
document public. ■ 
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OS/2 Extended Attributes 


What they are, why they break, end how to fix them 




MARK J. MINASi 


I recently reinstalled OS/2 2* 1 on a sys¬ 
tem. On the first boot, I got a number of 
messages, which Fm unfortunately now 
quite familiar with, about “lost 7 ' and 
“cross-Jinked 1 ' EAs (extended attributes). 1 got tired of 
seeing these messages, so I looked into what causes them 
and found some interesting things. 

With OS/2 L2’s introduction on Thanksgiving week¬ 
end of 1989 came a new file system named the High 
Performance Pile System, or HPFS. Among the HPFS 's 
features was the ability to extend a file's attributes beyond 
the traditional four—read-only, hidden, system, and 
archive—allowing programmers to create attributes that 
were appropriate to a particular application. 

Microsoft and IBM believed that EAs would become 
a big deal, but nobody really used them except in the op¬ 
erating system itself. Microsoft liked EAs 
so much, however, that it came up with a 
way to shoehorn them back into the FAT- 
based (file allocation table) file system. 

EAs were a minor irritant in OS/2 1.2 and 
1.3, but they're veiy important under OS/2 
2.x: Much of OS/2's Workplace Shell 
information (e.g., icons, colors, and win¬ 
dow placement) is encoded into EAs. So 
EA problems under OS/2 2.x often mean 
system crashes. 

First, you need to look at how EAs arc 
represented in the FAT-based file system. 

As you may know, the FAT-based file sys¬ 
tem uses the directory and the FAT as a 
pair: The directory tells your system what 
files you have, and the FAT tells the system 
where those files are, DOS first looks to 
the directory to find out file size, name, 
date, and where to go in the FAT !o get 
more information. Then the system follows 
the FAT pointer to the indicated area of 
the FAT, which, in tum, describes exactly 
where on disk to find the files. 

Microsoft decided to store the EAs on 
the disk in the data area, alongside the files. Each file's 
EAs occupy at least one cluster of hard disk space. (Clus¬ 
ters are fixed-size areas on disk; the size is most com¬ 
monly 2 KB. but it can be as large as 16 KB.) Now, a 
cluster can’l just sit out on disk without OS/2's knowledge 
(otherwise, OS/2 would just overwrite the area), so each 
cluster in the FAT must be marked as taken . 

But taken by what? A cluster that claims it is occu¬ 
pied but has no owner in the directory is called a lost 


cluster and considered an error condition. In fact, if many 
utilities—one of them being CHKDSK—find such a 
cluster, it is removed. So each EA cluster must have an 
ow ner. Microsoft solved that problem by making all the 
separate EA clusters one big file called EA DATA. SF. 
The space between EA and DATA, and between DAT A. 
and SF makes it difficult to mess around with or erase the 
file. 

Now you need to know how the system knows which 
files go with what EAs. Each DOS directory entry has 10 
bytes of unused space. If s a relic that DOS 1.0 inherited 
from CP/M, which used that space to hold file alloca¬ 
tion information. As the file allocation information ap¬ 
peared elsewhere in DOS. that left 10 unused bytes. What 
Microsoft did was to use the first two of those unused 
bytes for something that I'll call an extended attribute 
pointer? or EAP. The figure “Relationship Among DOS 
Directory, FAT, and Extended Attributes” shows how 


the directory entries, FAT entries, EAPs, and EAs might 
look for two files. Now that you've seen the FAT and 
EA pointers depicted, it may be obvious what can go 
wrong with EAs under a FAT-based system. Just as the 
directory-to-FAT links can become damaged, leading to 
die unfortunately familiar lost clusters and cross-linked 
clusters, so, too, can the directory-to-EA finks cause 
problems. These problems manifest themselves in a num¬ 
ber of ways. continued 
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Cross-Linked EAs 

Of the three EA-related problems, cross-links are the worst. Some¬ 
times a CHKDSK run will show an error message explaining that 
a file is cross-linked on an EA. This just means that one file’s 
EAP and another file’s EAP point to the same place (e.g., both lay 
claim to cluster 150 of EA DATA. SF). CHKDSK can’t fix this 
problem; it can only complain about it, because two files both 
claim ownership of an EA. How can CHKDSK know which one 
is telling the truth? The only options that the designers of CHK¬ 
DSK would have would be to first disconnect one file’s EAP, 
trashing an EA for a file that might need it; second, disconnect both 
file’s EAP; or third, copy an EA to another part of EA DATA. SF 
and point the second file’s EAP to the copy. 

Consider this scenario. You install OS/2 and use it for a while, 
but you run into some kind of trouble—the desktop disappears and 
you don’t have a backup, or the like. So you decide to reinstall 
OS/2. Before you do, however, you completely remove the pre¬ 
vious copy of OS/2, eliminating every single OS/2-related file, in¬ 
cluding EA DATA. SF. This is generally a good procedure; for 
example, many OS/2 betas have recommended installing OS/2 
fresh on your disk, not on top of a previous copy of OS/2. Fur¬ 
thermore, experience shows that OS/2 installed atop a damaged 
copy of OS/2 sometimes does not overwrite the troubled parts of 
the older OS/2 installation. 

Now suppose you reinstall OS/2; you now have a brand-new EA 
DATA. SF file that contains information only on the newly in¬ 
stalled OS/2 files. Perhaps, for example, the file CMD.EXE has a 
pointer that refers it to EA cluster 200. But consider the files that 
you didn't erase that contain the EA pointers. What if one of those 
files used to have an EA in EA cluster 200? It still contains a point¬ 
er that points to EA cluster 200. That’s where cross-linked EAs 
come from. So, to avoid cross-linked EAs, remember: When re¬ 
moving OS/2 prior to reinstalling OS/2, do not erase EA DATA. SF. 

Suppose you've already got cross-linked EAs. What do you do 
then? Take a look at the following example of a cross-linked EA 
error message from CHKDSK: 


Correction and Amplification 

We'd like to correct some factual errors in the October Beyond 
DOS column “The Visual Toolbox." Mark J. Minasi mistakenly 
confused VREXX, a product originally developed by IBM (which 
has since been placed in the public domain as shareware), 
with VisPro/REXX. a commercial product developed by Hock- 
Ware (Cary, NC). In the column, Minasi gives a short program¬ 
ming example of how to create a dialog box for an OS/2 pro¬ 
gram using VisPro/REXX, but the code is for VREXX. The 
column also attributed erroneously two drawing functions— 
VDraw and VArc—to VisPro/REXX when they are, in fact, part 
of VREXX. 

In addition, the column incorrectly stated that “VisPro/REXX is 
simply a bunch of new [OS/2] REXX functions." In fact, Vis¬ 
Pro/REXX offers developers a visual-programming environment 
that's CUA 1991-compliant. Minasi reported that he experi¬ 
enced dropped numbers when using VisPro/REXX’s sample 
calculator application: but at BYTE, using a different PC and 
mouse, we were unable to duplicate that experience. Although 
not in error at the time of publication, Watcom International’s 
VX-REXX price jumped from $99 to $199 on October 1. 


SYS1324: C:\UTTL\X.EXE is cross-linked on 
extended attribute 110. 

SYS1324: C:\UTIL\Y.EXE is cross-linked on 
extended attribute 111. 

SYS1324: C:\OS2\DLL\IMP.DLL is cross-linked 
on extended attribute 110. 

SYS1324: C:\OS2\DLL\NLS.DLL is cross-linked 
on extended attribute 111. 

Listed are two pairs of files—X.EXE/IMP.DLL and Y.EXE/ 
NLS.DLL. In each case, only one of these files is the rightful 
owner of the EA. Which is it? Well, if you’ve just reinstalled 
OS/2, then it’s easy—the OS/2 files. Otherwise, you may have to 
experiment a little. You do this with EAUTIL. The OS/2 docu¬ 
mentation has more information on EAUTIL, but briefly, you 
can use EAUTIL/S to split EAs from their files and EAUTIL/J to 
join an EA with a file. 

To fix NLS.DLL and Y.EXE, 1 would first use EAUTIL/S to 
remove the EA from NLS.DLL. That would, in passing, erase the 
EAP in NLS.DLL; the EAP in Y.EXE would still be in place. To 
get rid of the EAP in Y.EXE, the best answer is probably to cheat 
and boot under DOS. DOS has no knowledge of EAPs, so most 
DOS operations blithely overwrite any EAPs. Just copy Y.EXE 
to YY.EXE and then rename it back to Y.EXE, and the EAP 
will be gone. Then reboot under OS/2 and reattach the EA to 
NLS.DLL with EAUTIL/J. 

Lost EAs 

By now, you have seen that a lost EA is an EA cluster that has 
no EA pointer pointing to it. When CHKDSK/F comes across 
such a cluster, it prints a message that says “Lost extended at¬ 
tributes have been found. Do you want to display them as files 
(Y/N)?” 

If you tell CHKDSK to make them files, it gives them names 
such as EA0000.CHK. You can rejoin them to files using the 
EAUTIL program. On the other hand, if you know that you’ll nev¬ 
er use them, you can free up the space by answering “no” to the 
question. The error message “Has attempted to claim an extend¬ 
ed attribute that does not exist...” occurs when a pretender points 
to an EA cluster that it doesn’t own; in fact, the cluster doesn’t 
even exist. Suppose your EAs used to range up to 2000 clusters; 
that means that some file out there has an EA pointer with a val¬ 
ue of 2000. But then suppose you blast OS/2 and the EA DATA. 
SF file, reinstalling OS/2 and incidentally re-creating EA DATA. 
SF. But the new installation only has about 400 EA clusters. 
That means that the old pretender, which still thinks it has an 
EA—but doesn't—points to an EA whose value is above the 
highest EA value known to OS/2. Result: the above message. 
CHKDSK/F fixes the problem by blanking out the pointer. 

EA problems are an unfortunate side effect of the nature of 
the Workplace Shell. Knowing how to handle their vagaries will 
make you better-equipped to solve the certain problems that will 
pop up now and then due to EAs. ■ 


Mark J. Minasi is the author of Troubleshooting Windows. The Windows 
Problem Solver, and Inside OS/2 2.1. His firm gives seminars on OS/2 and 
Windows in the U.S.. Canada, and Europe. You can reach him on BIX as 
“mjminasi ” or on CompuSer\>e as 71571,264. 
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NT’s Structured Exception Handling 

Windows NT’s structured exce|itioei handling gives you cluttei^free, 
reliable, and tighter code. But the price may not ho worth tho effort. 



STEVE NIEZGODA, LLOYD HOLT, AND 
DEREK WOJCIECH 


M icrosoft wants to convince software devel¬ 
opers that Windows NT is the operating sys¬ 
tem for the next generation of software. One 
tack it’s taking to prove its case is touting 
NT's stmctured-exception-handling architecture, claim¬ 
ing it ensures robustness at alt levels of the operating 
system. It’s a good argument. Structured exception han¬ 
dling has many benefits. It lets you avoid cluttering code 
with conditional statements that check each operation's 
inputs and results, thereby diverting attention from the al¬ 
gorithm. It reduces the overall amount of code because 
calling routines don't need to perform the same tests as 
invoked routines. Finally, it gives you a mechanism for 
handling errors that can't be checked with preconditions. 

But the promise of more reliable soft¬ 
ware raises some questions: Should you 
use structured exception handling in new 
software development? Can you retrofit it 
to your legacy applications? What are the 
benefits of NT structured exception han¬ 
dling in performance, program size, and 
source code readability? We set out to an¬ 
swer those questions by testing the tough¬ 
ness of NT's structured exception handling, 

NT structured exception handling pro¬ 
vides many benefits, such as recovery from 
memory errors and hardware traps. But 
it is not the software developer's cure-all. 

You pay for its benefits in reduced per¬ 
formance. And for legacy applications, the 
price of retrofitting may be too high. 

Categories of Exceptions 

You can classify NT exceptions into two 
categories: kernel- and user-defined. Ker¬ 
nel-defined exceptions include hardware 
traps, math or memory errors, and debug¬ 
ger instructions. User-defined exceptions 
arc generated through the Win32 API rou¬ 
tine RaiseException (), which transfers control to a 
user-written, frame-based exception handler. 

Often, both the operating system and the program¬ 
ming language cooperate to handle an exception, (Some 
exceptions, like debugger instructions, are handled ex¬ 
clusively by the operating system.) The operating-system 
component is the exception dispatcher. The language 
component is the frame-based exception handler. 

All NT exceptions are serviced by a kernel module 


called the exception dispatcher. When an exception oc¬ 
curs while your CPU is in kernel mode, the exception 
dispatcher invokes the appropriate frame-based exception 
handler. If it can't find one, a fatal error exists and Exi t- 
Windows {) is called. When exceptions turn up while 
your CPU is in user mode, the dispatcher locates an ex¬ 
ception handler by performing the search shown in the fig¬ 
ure “Systematic Search for an Exception Handler." If it 
can't locate a handler, it invokes the kernel default han¬ 
dler, ExitProcess{). 

Your compiler handles the frame-based exception- 
handling mechanism. Using language constructs, a code 
block can be guarded by several exception handlers. 
When invoked, the code block's local variables and pa¬ 
rameters (the stack frame) are pushed onto the program 
slack. The exception handlers guarding the code block arc 
statically associated with this stack frame during compi¬ 


lation. When an exception occurs, the exception dispatch¬ 
er dynamically searches for the exception handlers as¬ 
sociated with the current stack frame. If none is found, the 
dispatcher continues searching the call stack. This process 
is known as unwinding the stack . 

Structured Exception Mechanics 

To support structured exception handling, Microsoft ex¬ 
tended the C language by adding the keywords try and 
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except. These keywords mark, respective¬ 
ly, the beginnings of the guarded code block 
and the exception logic. This is the syntax: 

try-except-statement ::= 
try compound-statement 
except (expression) 
c ompound-s tatement 

The first compound-statement is the guard¬ 
ed statement or body. Expression repre¬ 
sents the exception filter. The second com¬ 
pound-statement is the exception handler, 
Microsoft also added several compiler-inde¬ 
pendent, exception-handling system service 
calls to the Win32 API, including Raise- 
Exception{) - 

If an exception happens within the body 
of a try-except statement, an exception 
filter is evaluated to determine the program's 
course of action. If the filter evaluates to EX- 
CEPTION_EXECUTE_HANDLER, control 
is transferred to the exception handler. This 
transfer is similar to a C long jnrp (): stack 
frames are wound back to (but not includ¬ 
ing) the frame of the try statemenf If the fil¬ 
ter evaluates to EXCEPT10N_C0NTINUE_ 
SEARCH, the search for a handler contin- 


Systematic Search for an 
Exception Handler 



When Microsoft Windows NT encounters 
an exception white the CPU is in user mode, 
its e xception dispatcher systematically 
searches for a handier to deal with it. If none 
is found, it invokes the kernel default, which 
terminates the process. 


ues by unwinding the stack. Finally, if the exception filter eval¬ 
uates to EXCEPTION_CQNTINUE_EXECIJTION, the excep¬ 
tion is dismissed, and control is returned to the point where the 
exception occurred, if possible. 


but to mimic ordinary routines found in soft¬ 
ware development projects. Our experiment 
modeled applications that gracefully recover 
from errors triggered by low-level routines. 

To isolate the components of NT struc¬ 
tured exception handling, we implemented 
each procedure several ways. The imple¬ 
mentations produced identical results while 
using different technical approaches. 

Two versions of each implementation were 
developed. The first. Error Free, executes 
without exceptions. It let us measure the per¬ 
formance overhead inherent to each approach. 
The second version. Staged Error, forces an 
exception to occur. It let us draw conclusions 
about the exception dispatcher and the frame- 
based exception-handling mechanism. The 
figure "'Relationships Among Test Compo¬ 
nents” illustrates the relationships among pro¬ 
cedures, implementations, and versions. 

How the implementations Work 

Our None implementation provides error 
checking without structured exception han¬ 
dling. None is a baseline that illustrates the 
architecture of non-exceplion-handling pro¬ 
grams. H uses IF.., THEN... ELSE constructs 
and passes errors as variables on the program 
stack. None does not use GOTO statements, and each function 
contains one entry point and one exit point. 

To isolate the exception dispatcher (the operating system) 
from the frame-based exception handler (the language/compiler), 
we needed a frame-based handler that didn’t invoke the dis- 


lucreasingly Complex Tests 

We created three increasingly complex procedures to evaluate NT 
structured exception handling. The procedures are named Simple, 
Memory_AHocate t and FileCopy, They range in functionality 
from simple memory allocation to a three-file J/O routine with 
stringent error-reporting requirements. 

The procedures were meant not to be full-fledged applications 


patcher. Our search for a language-only exception handler led 
us to an ANSI C implementation written by Jonathan Amsterdam 
(see "Taking Exception to C,” August 1991 BYTE). 

Amsterdam’s code, the basis for our Compiler implementa¬ 
tion, uses several macros to store a linked list of stack frames 
that are PUSHed and POPped onto the program stack. The macros 
are used as follows: 



The relationship among the procedures, implementations, and versions used to test Windows NT structured 

exception handling. 


/*This is a C macro. */ 
WXTH_HANDLING 
{ 

/*Code goes here, */ 

} 

/♦This is another C 
/* macro, */ 

ON_EXC E PTION 

{ 

/* Error-handling code 
/* goes here. */ 

/*This is a C macro, 

/* too, */ 

> END_HANDL IMG 

A program raises an exception by 
calling the raise () function. 
This implementation supports 
nested exceptions and locates the 
correct handler by unwinding the 
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CPU Usage by Implementation—Error-Free 
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When we ran the test procedures in their Error Free implementation, 
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CPU Usage by Implementation—Staged Error 
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When we ran the test procedures in their Staged Error implementation, 
CPU performance was affected dramatically. 


stack. It stores exceptions as global variables; they are passed 
as variables on the program stack when raise () is invoked. 

Amsterdam documented several flaws in his solution. However 
we did not select this approach for its robustness, hut because it 
is frame-based, can be implemented in ANSI C, and resembles the 
NT implementation in syntax and method. 

Our NT implementation uses NT structured exception han¬ 
dling. We tested both kernel- and user-defined exceptions. 

The Simple Procedure 

The Simple procedure's primary purpose is to provide perfor¬ 
mance data. It's straightforward: No I/O calls or error structures 
are passed on the stack. It was trivial to write, ensuring that any 
performance overhead brought about by NT structured excep¬ 
tion handling would be easy to observe. 

Simple consists of one function that allocates 3 bytes of mem¬ 
ory using the standard C library routine malloc {). h then 
copies a two-character string to the returned pointer. If mal¬ 
loc (j fails, the function reports an error. 

Simple has two implementations. None and NT. In the None 
implementation, the value malloc () returns is checked with 
an IF...THEN.,,ELSE statement. In the NT implementation, 
the program assumes that malloc () succeeds and performs 
strepy () without checking the return value. If malloc () 
returns a null pointer, an ACC ESS_ VIOLATION exception oc¬ 
curs during the strepy (). 

MemoryAllocate Procedure 

We designed Memory_A I locate to get a close look at the frame- 
based exception handler and the exception dispatcher. By com¬ 
paring the Compiler and None implementations, we gained insight 
into frame-based exception handlers. By comparing NT and 
Compiler, we gained insight into the kernel dispatcher. 

Memory _ Alloc ate is functionally equivalent to Simple, but 
its error-reporting scheme mimics the approach used in software 
libraries. Typically, a library routine informs the invoking func¬ 
tion when an error occurs but lets the invoking function determine 
the appropriate course of action. Library routines seldom direct¬ 
ly inform you of errors. 


Memory_A1 locate consists of two functions; Do_test () in¬ 
vokes a homegrown memory allocation routine, our_maI- 
loc (), which in turn makes calls to the Win32 API, The staged 
error occurs in our_malloc (); the error code and descrip¬ 
tion are reported in do_test (). 

Memory_Allocate's None resembles Simple's None imple¬ 
mentation; do_test () uses an IF., .THEN., .ELSE statement 
to test the value returned by our_malloc {). The Compiler 
and NT implementations raise user-defined exceptions if an er¬ 
ror occurs in our_malloc (). The exceptions are bandied in 
do_test () (see the listing on page 322). 

FileCopy 

FileCopy is the most complex procedure. Simple and Memory_ 
Allocate provide lots of performance data, but they are too al¬ 
gorithmically simple to show how structured exception handling 
affects source code readability, FileCopy is much more arduous. 

In our research, we noticed the terseness of error messages 
displayed by exception handlers. We decided that FileCopy's 
messages must provide the error code, the action being per¬ 
formed, and the name of the object causing the error. For exam¬ 
ple, if fde X does not exist and is mistakenly opened for reading, 
you get the error message "‘Error 2 occurred while opening file X,” 

We also wanted plenty of LOOP and IF...THEN...ELSE 
constructs to test whether structured exception handling gracefully 
backs out of errors that occur deep within a program. We reasoned 
that by nesting a series of IF,. .THEN., .ELSE statements in 
which each ELSE block contains some kind of cleanup code, 
we would witness the benefits of structured exception handling. 

FileCopy reads the contents of one file and outputs alternating 
lines to two other files. Allocating and deallocating buffers, open¬ 
ing and closing three Files, and looping to copy data guarantee 
complicated logic and tedious cleanup. As in Me mory_Al locate, 
we required that exceptions be handled by the invoking func¬ 
tion rather than the offending function. 

The None implementation of filecopy () is written as one 
function. The exception checking and correction logic are com¬ 
plex and difficult to follow. An exception structure, passed on the 
program stack, can be populated from seven different places 
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within filecopy (}. In each exception condition, a significant 
amount of code is dedicated to freeing resources. 

After writing None, we realized that nobody would write it 
as we did, since many C programmers dislike rigidly structured 
programming. Consequently, we created a more realistic non¬ 
exception-handling implementation called None-Optimized. 

None-Optimized improves None’s readability by two tech¬ 
niques. First, file routines (e.g., fopen() and fread()) are 
wrapped, user-written functions. The parameter list for a wrapper 
function includes the parameter list for the corresponding file 
function, plus a pointer to the exception structure. For example, 
fopen () is wrapped in the user-function f ile_open (): 

FILE *file_open(char *fname, char *type, 
ExcStruc *es) 

{ 

FILE * f; 

if((f = fopen(fname, type)) == NULL) 

{ 

es->code = errno; 
es->Action = OPENING? 
es->Object = fname; 
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largest was created by File Copy. 


Readability by Implementation for FileCopy Procedure 
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> 

return f; 

} 

Second, a macro containing a GOTO statement is used to disguise 
the plethora of IF... THEN... ELSE statements—for example, 

#define Execute(A) A;if(es->code) 

goto cleanup; 

if{(but = malloc(BUFSIZE)) != NULL) 

{ 

Execute(in - fiIe_open{infile, n r",es)); 

/* Start the copy code. */ 
cleanup: 

/* Free memory, close files, etc, */ 

#undef Execute 

Execute (A) hides the IF...THEN... ELSE statements asso¬ 
ciated with fopen (). 

Compiler and NT also use wrapper functions. However, instead 
of passing an error structure on the slack, they raise exceptions, 
fn Compiler, this entails populating a global exception structure 
and invoking raise () . The NT implementation is similar, but 
it does not use global variables. Here’s the fopen() wrapper 
function for the NT implementation: 

FILE *file_open(char *fname, char *type) 

{ 

FILE *f; 

static DWORD exceptionArguments[3] ; 

if((f = fopen(fname, type)) == NULL) { 
exceptionArguments[0] = (DWORD) errno; 
exceptionArguments[1] - (DWORD) fname; 
exceptionArguments[2] - 
(DWORD) OPENING? 

RaiseException(100, 0, 3, 
exceptionArguments); 

1 

return f ? 

> 

Test Environment 

We ran our experiments on a stand-alone IBM PS/2 Model 95 
with 16 MB of RAM running Windows NT, March 1993 beta. We 
wrote all programs in Microsoft C 7.0 lor the Win32 subsystem. 
We used PView, NT’s process viewer utility, to determine the 
amount of CPU time the main thread of execution used and the 
percentages of CPU time spent in privileged and user modes. 
To measure program readability, we combined lines of code, 
number of functions, and nesting depth metrics. We determined 
lines of code by counting C statements and excluding comment 
lines and lines containing a single bracket. We determined nest¬ 
ing depth by counting the number of statements nested inside 
each function and taking the maximum. 


Structured exception handling improves source code readability 
because exceptions and wrapper functions reduce the nesting depth. The 
ratings here represent a metric comprising such concepts as complexity, 
maintainability, and reliability. 


Performance Analysis 

When exceptions don’t occur, implementation only slightly affects 
performance (see the figure “CPU Usage by Implementation— 
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Choose The Right Performance. 


Getting the best performance often means choosing the next 
generation ui technology.If you're looking for leading edge 
performance from a personal computer, take a look at DIGICOM'S 
new P5 system. Based on Intel’s Pentium™ Processor 60/66MHz, 
this system delivers the power needed for demanding networking, 
multimedia and graphical workstation applications. 
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Partial code illustrating the NT implementation: the Compiler 
implementation is similar* 

void do„testO 
{ 

try { 

buf - our_rnalloc(FORCE_ERROR ? 100000000 : 3); 
strcpytbuf, 

} 

except (theException = Get,ExceptionCode { M ( 

/* Check error code and report error. */ 

J 

> 

void *our_jna!loc{size_t size) 
l 

HLOCAL memhand1e; 

if((memhandle = bocalAlloc tLMEM_FIXED, (UINTJ 
size}} == NULL) [ 

RaiseException(GetLastError {) t 0, 0, NULL); 
return NULL; 

) 

else 

return LoealLock{memhandle ); 

} 


Error-Free”). The None implementation consistently outperforms 
Compiler (2.1 percent faster) and NT (0.2 to 2.9 percent faster) 
because it doesn't incur the overhead of saving the stack frame. 
This registration penalty is about the same for both Compiler 
and NT, which differ by less than I percent. 

When an exception occurs, implementation significantly affects 
performance (see the figure “CPU Usage by Implementation— 
Staged Error”). Again. None is fastest, followed by Compiler 
and NT, Most startling is the NT implementation's poor perfor¬ 
mance—it executes 6 percent to 37 percent slower than None. 

This performance degradation has two causes: the frame-based 
exception handler and the exception dispatcher. The frame-based 
exception handler imposes a l percent to 2 percent performance 
penally, evidenced by comparing the None and Compiler imple¬ 
mentations, Compiler and NT incur the delay of unwinding the 
stack frame and locating the appropriate exception handler. NT 
Lakes the most CPU and (more important) privileged-mode lime. 
We believe this increase reflects the invocation of the kernel dis¬ 
patcher. Compiler never invokes the kernel exception dispatch¬ 
er; thus, it executes 6 percent to 14 percent faster than NT, 

The differences in execution time between NT and the other im¬ 
plementations arc primarily due to the increased time spent in 
privileged mode. In other words, Lhe kernel dispatcher is the pri¬ 
mary cause of NT's sluggish performance. 

Size and Readability 

In the Simple procedure, an IF,,.THEN...ELSE construct is 
matched head-to-head with a try-except construct. The IF... 
THEN ...ELSE produces a larger object file, implying that try- 
excepL generates tighter code than IF., .THEN...ELSE (see the 
figure “Object File Size by Implementation”). But the more com¬ 
plex procedures require wrapper functions and code to populate 
the exception structure. The NT implementations of Memory^ 
Allocate and FileCopy produce the largest object files. 

There are no appreciable differences in executable file sizes. We 
attribute this to the simplicity of our test programs. 

Determining source code readability is subjective (see the fig¬ 
ure “Readability by Implementation for FileCopy Procedure”). For 


brevity, we wove the concepts of complexity, maintainability; 
and reliability into a single metric, computed as follows: 

Readability = Lines of Code/Function * 
Maximum Nesting Depth * 

Number of Functions 

This is a melding of metrics used by Q. Cui and J. Gannon ( “Data 
Oriented Exception Handling,” IEEE Transactions on Software 
Engineerings May 1992). While there is no evidence that these 
metrics are independent (and can simply be multiplied together), 
combining them provides an unadorned, reasonable standard for 
comparing readability among the different implementations. 

Structured exception handling improves program readability 
primarily because exceptions and wrapper functions significant¬ 
ly reduce the maximum nesting depth. Rather than one large 
complex function, the Compiler and NT implementations produce 
many small, simple functions. 

None-Optimized is the dark-horse implementation. It edges 
out NT in readability, but its complexity is not reflected in our 
metric. The macro is subtle, making None-Optimized difficult to 
maintain. Even so T None-Optimized proves that complex error 
handling can be implemented without exception handling in 
roughly the same amount of code. 

We encountered a substantial learning curve in programming 
structured exception handling, partly due to the Lack of docu¬ 
mentation and examples. The biggest hurdle was orienting our 
thinking to design in terms of exceptions. 

Mixed Conclusions 

NT structured exception handling is no panacea. It fails to provide 
major benefits in execution time or compiled program size. Our 
data shows that the kernel-exception dispatcher imposes a sig¬ 
nificant performance penalty whenever it is invoked. Structured 
exception handling improves source code readability. But a lan¬ 
guage-based exception-handling implementation or a cleverly 
designed C program provides comparable improvements. 

NT exception handling has one capability that cannot be du¬ 
plicated in vanilla C or compiler-only implementations: kernel- 
defined exceptions. WiLhout an ope rating-system implementa¬ 
tion of exception handling, there is simply no way to recover 
from hardware traps or math and memory errors. 

Our test environment could not duplicate the subtleties found 
in a large software development project. The real proving ground 
for structured exception handling is an environment in which 
several modules and exceptions interact. For example, if your 
applications are prone to memory errors, use NT’s structured 
exception handling. There is no alternative. But since truly robust 
exception handling is an integral part of software design, youTI 
find that trying to retrofit existing code is not worth the effort. 

For your new development projects, structured exception han¬ 
dling has its benefits, but you will pay a price in performance. 
However, when exceptions occur, you may be willing to pay 
that price. Try it on a test project and judge for yourself, ■ 

Editor’s note; The program code SARARC is available elec¬ 
tronically . See page 5 for details. 

Steve Niezgoda is computer scientist at the FBI Laboratory in Washington, 
D.C. Lloyd Holt and Derek Wojciech are software engineers at Software 
Technology, Ine , They can be reached on CompuServe at 761J4J542, or 
on BIX e/o "editors. " 
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Digicom Is The Direction To Go For 
Everything You Need To Get 


Looking for computer systems and mainboards? you don't have to 
go all over the map to get exactly what you need. Save yourself a 
la of time and trouble by going direct to Digicom, the single supplier 
with all the solutions. The complete product line includes EISA, ISA 
and VESA buses, mainboards with CPUs from 386SX upward, and 
systems ranging from booksize to tower configurations. Digicom- 
definitely the way to go! 


PRODUCT NAME 

ITEM 

CPU 

1/0 BUS 

MEMORY 

CASE DIMENSION 

DG PS 60/66 

0IGIS-PS 

60/66HH; 

Inti 

Peutiuni 1 * Processor 

m/mwi 

FSA+VESA 

BUS 

um 

town CASE 

43!mraxl 90mm*6!0mm 

DG 486DX-33/50 

BIGM86F 

33/SOMHi 

In^l 

i 486DJC 33/50MHr 

m 

BUS 

4 32MB 

TOWER CASE 

432mmxl9Qmirro62Qrmn 

DG 9S6DX-33/50 

DIGMMNl 

33/SOMKz 

inid 

i 486DX 33/SOMMz 

ISA+YESA 

BUS 

13? MB 

MINI TOWER CASE 
405mmx I Mmmx330mm 

DC-1666 J-25/33 

DIGI5-486HK 

?5/33WHz 

tad 

i 486SX-! S/33MIV 

ISA 

BUS 

I 37MB 

SUM CASE 

308mmx375mmx 105mm 


7h@ Inlet Inside Logo is a trademark of Intel Corporation 



Look for the 
Intel Inside)* symbol 
on our quality 
computer systems 




EUROPE: 

DIGICOM 
EUROPE B.V. 

RIOOEHPOORT4, 

2834 BG RiDDERKERK 
THE NETHERLANDS 
FAX: 31-1SG4 19815 
TIL: 31 1804-11388 


ANPRO INC 
DIGICOM GROUP 

9FL NO. 2. LANE 235, 

PAQ-CHIAO ROAD. 

HSIN-TiEN CITY, TAIPEI COUNTY, 
TAIWAN, FLO.C. 

FAX: 886-2 317 3099 
TEL: 886-2-917-8555 


USA 

AMERICAN 
DIGICOM CORP 

CALIFORNIA OFFICE: 

1233 MIDAS WAY 
SUNNYVALE, 

CA 94306 USA 
FAX: 408-245-1584 
TEL: 408^245-1530 


NEW YORK OFFICE: 
125 MICHAEL DRIVE 
SURE 103 SYOSSET. 
NY1179T USA 
FAX: 516-49&-2366 
TEL 516-496-2323 


TEXAS OFFICE: 
610 PRESIDENTIAL 
DR. SUITE 104 
RICHARDSON 
TX 75061 USA 
FAX: 214-480-0196 
TEL: 214-430-9993 
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From people and places 
to finger prints and genes, 
the MS- 160 SE" finds it 

FAST... 

at 160 megabytes/sec! 


T A/bether you are 
V V looking for a needle 
in a haystack or just the 
number of times that Abraham, 

Isaac and Jacob appear in the 
Bible, you need an MS-160 Search 
Engine (SE). The MS-I60SE combines 
a free text search engine wi th a RAM 
DISK capable of reading 160 megabytes 
per second. Searches are performed using 
exact or fuzzy templates* If you are interested 
in taking statistics, the board will report the 
number of times your template was matched. If 
you want to see each reference, our software will 
stop Hie processor and let you see it. 

MS-160SE search templates are specified using 
"regular expressions." Each byte in the expression can 
specify a single value or a range defined by an upper 
and lower bound. Up to eight 32-byte wide templates 
can be used together to form complex search patterns. 
Alternatively, all eight templates can be used to define 
a large template that can be up to 256 bytes in length. 
The Microway MS-160 processor features 512 com¬ 
parators and 64-bit wide memory to search your data 
at 160 megabytes per second. The MS-160 also 
contains a data router and event detector which are 
controlled by our software* The throughput of its 512 
specialized integer units is 10 billion compares per 
second, which is the equivalent free text searching 
speed of five hundred 486s or a 10,000 MIPS processor! 

The MS-160SE is just as at home in the laboratory as it 
is in a law office or library. Examples of its use include 
genetic engineering, meteorological science, image 
processing and the analysis of spectra of any kind* 
Numerous applications exist in law enforcement, from 


finding missing persons and vehicles to 
analyzing finger prints. The board 
can also be used as a part of a data 
logger or data feed parser, 
triggering on pre-defined 
events. When used as a 2D 
filter, the template becomes 
a 256 by 2561-bit grid or a 
combination of eight 256 by 
321-bit grids. 

The heart of the board, the MS-160 
processor, can also be used to build instruments, 
such as logic analyzers, or intelligent hard disk 
controllers which include a text filter. Microway's 
engineering staff can help you to implement such 
designs. 

The AfS-260SE can be interfaced from PC languages, 
such as Microsoft C, or you can use canned applica¬ 
tions. A Microway Text Retrieval package comes with 
the card. This package is ideal for law offices or 
libraries which must be able to instantly make com¬ 
plex searches on data bases downloaded from CDs or 
hard disks. A complete document management 
package is available which can handle text and images 
together, as well as a TCP/EP network interface that 
makes it possible to build a "Search Server." 

The MS-160SE can be fitted with up to 320 megabytes 
of memory* Software and hardware developers are 
encouraged to contact Micro way at 508-746-7341* 
We'll show you how to find whatever you're 
looking for * *, fast 


Microway 


MS160 and Mb 160SE axe trademarks of Micro way. MKT, 
Microway k a registered trademark of Mi crow ay, [nc. 

Technology you can count on! 


Research Park, Box 79, Kingston, MA 02364 USA, TEL 506-746-7341 * FAX 508-746-4676 
Kingston-Upon-Thames, U.K„ TEL 081-541-5466 * FAX 081-546-0614 






Pournelle 


JERRY POURNELLE 

Fenasoft and Furniture 



In a busy month, 
Jerry attends a 
computer show in 
Brazil, changes 
his working locale, 
experiments 


I have just come back from Brazil by way of Wash¬ 
ington, D.C. Alas, all my time in Brazil was spent in Sao Paulo. 

John Dvorak and I went down for Fenasoft, a large computer ex¬ 
position and fair. We flew from Los Angeles to Lima, Peru, 
and from there, supposedly, to Sao Paulo; but the Sao Paulo air¬ 
port was socked in, so we landed in Rio. That turned out to be 
a good thing because we got to see Rio de Janeiro from the 
air, and that has to be one of the loveliest cities on this planet. 

I’m now determined to get down there when I have more time. 

Sao Paulo, on the other hand, has the look and feel of Newark 
only six times as large—there are between 15 million and 20 
million people—with Cleveland jammed in to provide a sea- 
coast. It has the deadest river I have ever seen in my life, with, 

I swear it, streaks of red, black, and deep purple through the greenish-brown 
water. Not only don’t birds land near that river, they don’t even seem to fly over 
it. Sao Paulo smog and traffic make me appreciate a bad day in Los Angeles. 
However, it’s also the place where most business—and nearly all computer busi¬ 
ness—is done in Brazil. It has the only building in the country capable of 
holding a big convention and exposition; and Fenasoft is big. 


Il may or may not be the largest computer 
convention in the world. That depends on how 
you define a computer convention—clearly, 
there are larger consumer electronics shows— 
and more important, how you define conven¬ 
tion; because Fenasoft is more like a fair than 
like Comdex. Indeed, Dvorak and I instantly 
agreed that this is the way the West Coast Com¬ 
puter Faire ought to have been: big booths op¬ 
erated by giants like Microsoft and IBM, start¬ 
ups and users groups scattered throughout the 
show, lots of dealers and distributors selling dis¬ 
counted product like mad—there was a feeding 
frenzy for books and software—and huge 
crowds of people. 

Just how many people isn’t clear. The expo¬ 
sition hall is comparable in size to the main hall 
of the Las Vegas Convention Center, and it was 
considerably more crowded than that hall is dur¬ 
ing Comdex. On the other hand, Comdex in Las 
Vegas has more than one large hall. Meanwhile, 


in the Brazilian culture it’s traditional to use su¬ 
perlatives. John Dvorak and I were each given a 
number of different attendance estimates, some 
clearly impossible. Mostly, the attendance de¬ 
pends on the turnover: how many people come 
for just a couple of hours, to be replaced by new¬ 
comers? I do know that 1 counted 220 people a 
minute entering at the main gate, and this at two 
different times of day; if they sustained that rate 
10 hours a day (the hall was open late into the 
night), they’d have a really big show. In any 
event, it’s large enough to count as a world- 
class computer exposition. 

The crowds were mixed. Brazilian profes¬ 
sionals tend to wear neckties with or without 
jackets, and I’d guess something like a quarter of 
the visitors had ties. Sao Paulo counts as the 
second-largest Japanese city in the world—only 
Tokyo has more Japanese—and there were a 
fair number of Japanese among the crowds, vir¬ 
tually all of them students or professionals. Like 


further with OS/2, 
and looks at math 
programs 
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early Comdex shows, there were few pro¬ 
fessional women, and most of them were 
exhibitors. That’s going to change. 

Brazil has a highly stratified so¬ 
ciety. One way that stratification is pre- 
served is that the public universities are 
excellent, and admission is through aca¬ 
demic merit. But the public lower-grade 
schools are universally thought rather poor, 
so admission to the universities is largely 
confined to gradu¬ 
ates of expensive pri¬ 
vate schools. A uni¬ 
versity education is 
pretty well required 
for entry into the 
professions and is of 
great advantage in 
business. 

Computers were 
both expensive and 
rare in Brazil until 
recently. This is be¬ 
cause they had mar¬ 
ket-reservation laws: 
you could own and 
use only Brazilian- 
made computers, and if the police caught 
you using an IBM or Apple machine, they 
confiscated it. Like as not, your machine 
would (quite legally) end up on the desk of 
a bureaucrat or politician. 

That all ended a couple of years ago, 
and the floodgates opened. There’s still a 
high tariff on computers, but there’s also a 
well-developed system of smuggling. One 
Brazilian journalist told me, “Smugglers 
are very serious people here. They even 
give warranties and provide technical sup¬ 
port.” Thus, the computer revolution is 
coming to Brazil—and that will have a 
profound effect on the social structure. Af¬ 
ter all, these little machines don’t care 
where you learned to use them, and in¬ 
deed, given that the universities haven’t 
had access to small computers and don’t 
have many professors who are familiar 
with them, it’s likely that you’ll learn to 
use a computer somewhere other than in a 
university. 

The saying goes, “God made men, but 
Sam Colt made them equal.” One of Pour- 
nelle’s laws is that computers neither know 
nor care about your age, sex, color, or 
where you learned to use them. They do 
care a lot about talent and ability. 

Communications from Brazil 
weren’t easy, but both Dvorak and I 
managed. Since we’ve each done books 
on computer communications—alas, his 
was for sale in both English and Por¬ 
tuguese at the show, but there was no trace 


of mine in any language—it was inevitable 
that neither of us would give up until we 
had established E-mail connections. John 
got his first The only machine he carries is 
a Gateway HandBook, and he uses some 
odd shareware communications program. 
He also carries an acoustic coupler, which 
allowed him to use the phone in the press 
center at the convention site. I didn’t have 
an acoustic device with me, and I preferred 
to do my minor telephone surgery in the 
privacy of my hotel 
room. In the future. 
I’ll take an acoustic 
coupler. 

I had both a Gate¬ 
way HandBook and a 
Gateway Nomad 
486. I often carry a 
Supra modem, but 
this time I had the 
Macronix MaxLite 
144. The MaxLite 
144 is about the 
smallest full-featured 
fax modem you can 
carry, not a great deal 
bigger than the 9-V 
battery it runs on. (There’s also an AC 
converter, which is as well because the 
battery doesn’t last all that long; I once 
got less than an hour.) 

I never did get connected to BIX or GE- 
nic from Brazil, but I did manage MCI 
Mail, once with Procomm Plus 2.0, and 
once with the terminal program you get 
with Windows 3.1. It wasn’t easy, and it 
required considerable 
mucking about with mo¬ 
dem initializations and 
several wasted phone 
connections at overseas 
rates; it’s very frustrat¬ 
ing to get locked on at in¬ 
ternational rates and still 
be unable to communi¬ 
cate. The key is to call a 
number you know works 
with error correction and 
set your modem with AT 
X commands so that it ignores the dial 
tone and connects blindly after you dial. If 
you don’t get an error-correcting lock, 
hang up quickly. 

The various modem commands—well 
over a hundred—are explained very well 
in the MaxLite 144 manual. I’ve looked 
at a lot of modem manuals, and this is one 
of the clearest. Calling from Brazil isn’t a 
fair test of a modem. Calling from the 
Bellevue Hotel in Washington, D.C., is 
fair, but severe: Washington in general, 
and the Bellevue in particular, seem to 
have about the worst phone connections 


in the U.S. You simply cannot manage 
communications without an error-correct¬ 
ing connection; moreover, 9600 bps is 
nearly impossible, while a 2400-bps con¬ 
nection requires so many correction re¬ 
tries that it’s effectively slower than a 
straight 1200 bps on a clean line. The 
MaxLite 144 sometimes needed several 
tries, but I did get connected to MCI Mail, 
BIX, GEnie, and my home system using 
Procomm Plus 2.0. 

I am now familiar with three major man¬ 
ufacturers of modems: USRobotics, Supra, 
and Macronix. In overall performance, I 
rank their products in that order. The US¬ 
Robotics Courier will establish error-cor¬ 
recting connections quicker and easier than 
the other two modems, and it sometimes 
will manage communications after a fash¬ 
ion over noisy lines without error correc¬ 
tion. On the other hand, it’s too big to car¬ 
ry in your briefcase, and pretty big for 
checked luggage. USRobotics Couriers 
are the most upgradable; they are offering 
a “when available” upgrade to the emerg¬ 
ing 28,800-bps standard for $99. 

I had slightly less trouble with the Supra 
modem than I did with the MaxLite 144; 
that is, it took an average of four tries to get 
an error-correcting connection to Tymnet 
using the MaxLite 144, and only three to 
gel an error-correcting connection to the 
same line using the Supra modem. On the 
other hand, the Supra modem is larger than 
the MaxLite 144: not so large that you 
can’t get it into a carry-on bag, but large 
enough; and it won’t run off a battery, so 
you have to carry the 
adapter as well. I stuff 
the MX power supply in 
checked luggage and 
carry the MaxLite 144 
with a battery in my 
computer case, where 
it’s small enough not to 
be noticed. 

The bottom line is 
that I could and did rely 
on the MaxLite 144 for 
my communications, 
and it did the job. It’s small, handy, and 
neat, and it comes with decent fax modem 
software and excellent manuals. Recom¬ 
mended. 

I’m in a dither over computer 
furniture. I recently rearranged my of¬ 
fice for the first time in four years, and as 
part of that I wanted to rethink my work¬ 
station. Since I spend much of my life sit¬ 
ting here, my chair and computer furni¬ 
ture are extremely important to me. 

My first requirement is a big screen (I 
currently use a Nanao FlexScan T560i) 


Computers were both expensive 
and rare in Brazil until recently. 
This is because they had 
market-reservation laws: you 
could own and use only 
Brazilian-made computers. If 
the police caught you using an 
IBM or Apple machine, they 
confiscated it, and it might end 
up on the desk of a bureaucrat. 
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WITHOUT THIS SEAL, YOU'RE 
ONLY TESTING YOUR LUCK. 


See us at Fall Comdex, at the HILTON booth #512 


Nothing is more frustrating 
than a PC problem- It 
can mean hours of 
wasted productivity 
and hundreds of 
dollars of expense for 
both the user and the 
manufacturer. A PC 
with the QAPlus 
Tested" seal means that 
the manufacturer uses 
QAPJwsa software in a 
rigorous program to assure that its PCs are fully 
compatible and meet the highest standards of quality, 

A COMPLETE QUALITY 
ASSURANCE SOLUTION 

One facet of the QAPlus Tested program is 
QAPlus/Factory ™ which provides dynamic burn-in 
capabilities using state-of-the-art diagnostics. Its 
exhaustive testing, tracking, and reporting features 
facilitate the effective measure and control of production 
processes. 

QAPlus/Factory can help eliminate product returns and 
repair calls due to incompatibility and marginal quality 
assurance testing. The bottom line is lower manufacturing 
and support costs, increased product quality and 
customer satisfaction, and a more competitive business. 



and Trillium Computer Resources. They help us ensure 
that our QAPlus software is on the leading edge of 
technology 

THE SEAL THAT MAKES THE DEAL 

The QAPlus Tested seal on a computer system ensures PC 
users they are receiving a system that has passed the most 
rigorous diagnostic hardware tests available. Our QAPlus 
OEM version and remote control software can also be 
bundled with systems to allow support personnel to 
remotely operate systems, and provide an even greater 
level of support. 

ISO 9000 SUPPORT 

QAPlus/Factory supports the ISO 9000 requirements for 
testing and traceability. It streamlines this process by 
ensuring that all data collection is automatic and 
consistent throughout the process. 



FEATURES INCLUDE: 


BACKED BY 

COMPREHENSIVE SUPPORT 

QAPlus/Factory customers can receive an on-site quality 
survey by our PC quality assurance expert, along with 
installation and training. Plus, they will be enrolled in our 
Priority Support Program which includes remote 
diagnostic troubleshooting, access to EhagSoft’s BBS, and 
frequent product updates to support the latest technology. 


□ Network or Stand-Alone Operation 

□ Unattended Scripted Testing 

□ Complete Test Logging 

□ Hardware Level Diagnostics 

□ Extensive System Information 

□ Detailed Quality Analysis Reports 

WE WROTE THE BOOK ON PC QUALITY ASSURANCE 
AND WE'LL GIVE YOU A COPY — FREE! 


THE INDUSTRY STANDARD 

DiagSoft's QAPlus software is the de facto standard for PC 
compatibility and quality assurance testing. 

QAPlus/Factory is in use worldwide by leading 
manufacturers and integrators, such as: Digital Equipment 
Corporation, Gateway 2000, Intergraph, Micronics, Mylex, 


Don't push your luck, call DiagSoft now for our FREE 
Guide to PC Quality Assurance* Also from DiagSoft: 
QAPlus/WIN ™ for tuning and troubleshooting Windows™, 
QAPlus/FE m for power users and service support 
professionals. Power Meter ™ for performance measurement 
and comparison, and QAPlus , the diagnostic leader. 


QAPIus/Fouiory 

Quality Assurance and Diagnostic Testing for Manufacturers, Integrators and Servicers 

Call 800-342-4763 For Your FREE Quality Assurance Guide 

DiagSoft, Inc. - 5615 Scoffs Valley Drive, Suite 140 - Scoffs Valley, CA 95066 - 408-436-6247 - FAX 408-438-7113 

- AB1193 






















Poumelle 


about 30 inches from my nose and pre¬ 
cisely at eye level with my head in a com¬ 
fortable position. Second is keyboard 
height: 1 like my keyboard where 1 can 
reach it without strain as I rest 
my elbows on the chair arms. 

Just about as important is a 
good place for a mouse. Third, 
there must be flat table space 
all around, where I can pile 
software, press releases about 
products Fm writing about, 
books I am copying from, 
maps, character sketches, notes 
for scenes, and so forth. It can 
be anywhere, but I really like 
to have some space dead in 
front of me. 

Fourth, I need places to put 
auxiliary equipment: stereo speakers, a 
DAT (digital audiotape) drive, the USRo- 
botics external modem, an external CD- 
ROM drive, an external WORM drive, and 
my little pocket tape recorder I use to dic¬ 
tate notes during my daily walk and its 
transcriber; that sort of thing. Fifth, I need 
legroom, since I can’t sit in the same po¬ 
sition for very long. 

For the past few years, Fve used a com¬ 


puter table I found at Builder’s Empori¬ 
um. It’s 4 feet by 2 feet. It has a retractable 
keyboard drawer with a raised mouse plat¬ 
form, and you can see it In the photo of 
me. It had problems. I had to 
raise the height of the whole 
thing (I attached heavy-duty 
casters) to get the keyboard 
high enough. It pul the screen 
closer than I like. The worst 
thing was that there’s no flat 
surface space between the 
screen and the keyboard, so I 
have to turn my head to see 
what Fm working on. Still, it 
worked well enough to let me 
turn out a number of books, in¬ 
cluding Prince of Sparta, The 
Children's Hour , Fallen An¬ 
gels , The Gripping Hand , and several oth¬ 
ers, as well as these columns and a bunch 
of other stuff. It wasn’t perfect, but it was 
good enough, 

Alas, when l shifted the office around 
(there’s a good reason having to do with 
heat flow), there was no room for that big 
table at my new location. Time to rethink 
the entire situation. 

One choice was the Forminco line, 


which you may have seen at various com¬ 
puter shows: IBM often features Formin¬ 
co workstations at their OS/2 Test Drive 
Centers. You’ll remember if you’ve seen 
them: they are large black and chrome 
open framework units on casters. When 
we set one up here, Mrs, Poumelle referred 
to it as “the condor cage ” no bad descrip¬ 
tion if said affectionately. 

The Forminco units score high on key¬ 
board height and placement: you can adjust 
that easily to almost any position you like. 
Same for screen placement: the screen is 
on an adjustable stand of its own, so it 
doesn’t rest on a desktop computer. More¬ 
over, if you use a tower machine (I do), 
there’s lots of flat surface where the desk¬ 
top would have gone. (There’s also a sys¬ 
tem for supporting a desktop machine on 
its side alongside the workstation, thus 
more or less convening the desktop to a 
tower,) 

The legroom is great. There’s an inge¬ 
nious place ment of the mouse, and Formin¬ 
co makes (included with the workstation 
but also available separately) the Mouse 
Arena, an odd-looking but extremely ef¬ 
fective combination mouse pad and stand 
with a wrist rest and a gizmo to hold the 



Three Good Reasons for Choosing Videx Bar Code Readers: 



Portable Durable Programmable 

Proven performers in any environment—from the office to 
the outdoors^—Videx's family of bar code readers leads the 
industry as the most portable, durable, programmable 
data collectors. Make your job easy. Keep track of time, 
attendance, assets, inventory, work-in-process, shipping 
and receiving with a bar code reader from Videx®. 


TimeWand® I, DuraWand®, and TimeWand IT are 
designed for today's world of diverse applications and 

See us at Comdex , Booth #LI497 

Videx, Inc, 1105 N,E. Circle Blvd., Corvallis, OR 97330-4285 • 503-758-0521 * FAX 503-752-5285 

Videx, TimeWand, and DuraWand are registered trademarks of Videx, Inc. GC0356 
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demanding environments, 
the obvious choice. 

TimeWand I 
DuraWand 
TimeWand II 

For a free information 
kit, call Videx today at 
503-758-0521, 


All at prices that make them 


$298 

$495 

$698 































Introducing new 
Microgralx Designer 41 

With symbol creation and placement 
to one micron, new Designer 4.Q from 
Micrografx is a measurable improve¬ 


ment in technical illustration. In fact, 
hair-splitting accuracy is only the start of 
what will seem like an endless list of new 
features. And before you furrow a brow, 
you 11 be glad to know that Designer 4.0 
is first, last and always easy to use. 


You get advanced features 
including 3-D drawing with 
rotation, smooth shading, 
and light source control. 

Make adjustments quickly 
with object snap, wireframe view 
of images, custom dimension units, direct 
entry of coordinates and dimen¬ 
sions, and auto dimensioning. And 
32)767 layers keep everything 
organized. The bottom line: you re 
always in control while creating, 
editing and manipulating symbols. 

Now, while Designer 4.0 is 
filled with sophisticated features, 
you’ll have it up and running in no 
time. A new streamlined interface means 
you can find everything fast. Hint lines, 
context-sensitive help, a customizable 
tool bar, and more keep you close to the 
tools you use the most. There's even inval¬ 
uable extras like image editing, advanced 


Complete graphic design capabilities 
range from powerful text management 
to advanced color separation. 

text and layout capabilities, color 
separation and slide show utilities, 
plus 1,200 clip art images and 25 
photo images on floppy disk, with 
13,740 clip arc symbols and 200 photo 
images on CD-ROM, and more. See 
for yourself how it measures up 

Order your copy today by calling 

1-800-697-3540 

or see your local dealer 



MI C ROGRAFX* 

DESIGNER 4.0 

The Professionals * Choke For Graphics Illustration . 
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Keyboards Made in Europe 
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In 24 freely programmable 
keys in each of 10 layers, 
you can store everything you 
need to make your work 
considerably easier: e. g. com 
mand sequences and text 
boilerplates. With a nonvola¬ 
tile 2048-byte keyboard 
memory with backup battery. 
Outstanding ease of use. 

High degree of reliability. All 
memory keys can be reas- 
signed. Selectable data 
transfer speed. 

User-friendly downloading 
program, IBM-compatible for 
PC. XX AT and PS/2 sys¬ 
tems, Ideal for word process¬ 
ing. software development, 
program operation and other 
user oriented software appli 
cations. In CFC-free Euro¬ 
pean quality. 100% tested. 

90 % recyclable. In all major 
country and language ver¬ 
sions. With all approvals 
and certifications. Because 
Cherry s standard of quality 
won't stand for any com¬ 
promises. Send today for 
further technical details! 
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mouse tail out of the way. If you do much 
mousing around, you ought to look into 
this. The wrist rest really works. 

There’s also a built-in padded wrist rest 
as part of the keyboard support, and it’s 
really neat. I grew up working with type¬ 
writers, and we never thought of wrist 
rests. I use chair arms for more or less the 
same purpose. However, my partner Lar¬ 
ry Niven likes wrist rests, and I confess I 
quickly got spoiled by the Forminco key- 


MB of memory. The hard disk is parti¬ 
tioned into an 80-MB C drive and a 125- 
MB D drive. You might think that would 
be enough; but it’s not, at least not for me, 
and the result could have been a disaster. 

Now granted, I have to put a lot more 
stuff on my hard disk than most. I’m for¬ 
ever trying out programs, and since I use 
stuff rather than do formal evaluations, 
anything I’m going to write about has to 
stay around long enough for me to get used 


board stand when I 
set it up for trial. 

The Forminco sys¬ 
tem has a left-handed 
stand that you can put 
either the mouse or 
your coffee on. 

There’s a weird stand 
for the telephone and 
a removable copy 
holder. Everything is 
removable and adjustable. All told, the 
Forminco system is handsome, well de¬ 
signed, and comfortable to work at. 

Where it loses points is efficient use of 
volume. It needs some kind of shelf at¬ 
tachment to provide a place for auxiliary 
equipment. In particular, it has no drawer 
for labels and calculators and the other 
stuff I use a lot It’s also just large enough 
to be a problem for my new location. If I 
adopt it. I’ll need to do some serious re¬ 
arrangement, and what with upcoming 
trips, I can’t get to that for a couple of 
weeks or more. 

Just at the moment I’ve done a kludge, 
with my screen on a cabinet and the key¬ 
board on a funky old sewing-machine 
table. Very longtime readers will recall 
this is the arrangement I had for Ezekial, 
my old machine who’s now on exhibit in 
the Smithsonian. 1 may keep that: after all, 
1 did a million words or more with that 
arrangement, so it must work pretty well. 
On the other hand, I already miss the com¬ 
fort of the Forminco condor cage and its 
neat ergonomic features. We’ll see when I 
get back from Sweden. Meanwhile, if you 
do a lot of work sitting in front of a com¬ 
puter, you should look into the Forminco 
line of ergonomic computer workstations. 

Cm continuing to experiment 
with OS/2, and I’m getting frustrated. 
It’s so useful I want to adopt it; but then I 
run into some new problem. 

Example: I found the OS/2 screen dis¬ 
plays intolerably slow. This turns out to 
be an ill-chosen default setting: go into 
the OS/2 systems setup folder, deactivate 
animations, and things will go much faster. 

Another problem is disk space. I have 
OS/2 on an IBM PS/2 Model 77 with 8 


to it. In addition, OS/2 
is wonderful for com¬ 
munications, but that 
means that some days 
people send me enor¬ 
mous files. I function 
as a system operator on 
both BIX and GEnie, 
so sometimes I down¬ 
load a bunch of stuff 
from there. E-mail ac¬ 
cumulates. 

The result is that the PS/2’s disks get 
full, and 1 don’t notice it. This isn’t a big 
problem as long as 1 am running DOS ap¬ 
plications; but it’s different if you want to 
run Windows programs. 

Last night, my son Richard and I de¬ 
cided to play around with the DeLorme 
Mapping Street Adas USA. It’s wonderful. 
If you don’t have it, get it Amazing detail, 
not only just about every street in the U.S., 
but fire roads in Los Angeles and even 
High Sierra trails. You can cut and paste 
into CorelDraw with it, too, and print from 
that. 

The DeLorme atlas is a Windows pro¬ 
gram on a CD-ROM. Richard, who isn’t 
familiar with OS/2 but uses Windows a 
lot, opened the Windows OS/2 program 
manager and installed it easily enough; 
except that when we open the program 
manager, there comes a message about 
NAVPOPUP.EXE being unavailable. 1 
don’t know what that is, but Eve got used 
to having this error message. It doesn’t 
seem to do any harm, except that I have 
to tell the machine everything is OK before 
it will do anything else, and that’s annoy¬ 
ing if I’m trying to get something done in 
a hurry. 

Alas, for me OS/2 has been full of odd¬ 
ities like that. I have two copies of the sys¬ 
tem clock, named System Clock and Sys¬ 
tem Clock: 1, Every attempt I have made to 
eliminate the superfluous copy has failed. 
There’s probably a way to do it, but I sure 
don’t know what it is, and neither does an 
IBM guru who wrote a book about using 
OS/2. It seems this is an essential file, and 
for your own protection, OS/2 won’t let 
you eliminate any essential files—even if 
you have somehow inadvertently managed 
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to duplicate one of them. 

Anyway, we installed the DeLonme at¬ 
las, whereupon J got a message that the 
disk partition containing the file SWAP- 
P1NG.DAT had insufficient space, and 1 
had a problem, and I must not ignore this 
message. The default thing to 
do was close the program. That 
seemed reasonable, so I tried it, 
whereupon the computer went 
off into the land of lost bits and 
stayed there until i turned it off. 
Ctrl-Alt-Del did nothing inter¬ 
esting. It was hardware reset 
lime. 

It wasn’t quite the infamous 
Windows UAE (unrecoverable 
applications error). When the 
system came back up, I did the 
same thing again and got the 
same error message; it gives 
three choices, and any but the default 
choice lets the machine recover. The de¬ 
fault, though, turns it into a UAE. Beware. 

A search through the OS/2 documents 
reveals remarkably little about SWAP¬ 
PING .DAT, I wanted to go in and set aside 
considerably more space for that swap file; 
this wouldn't be as efficient as the IBM 


dynamic reallocation, but it would sure 
make my life simpler when the disk was 
getting full. Alas, the printed manuals 
aren’t too helpful, and neither is the Mas¬ 
ter Help Index. 

However, if you open an OS/2 window 
(which gives you a command¬ 
line session) and type HELP 
SWAP, there appear all kinds 
of useful information on the 
swap file. By editing CON¬ 
FIG.SYS, you can set the size 
of the swap File or cause the sys¬ 
tem to warn you when file size 
on that disk partition is getting 
low. Once again, it’s typical of 
OS/2 to have a nifty feature like 
that and then hide it from you. 

Of course, what I really 
need is more memory. 

Eight megabytes aren’t really enough for a 
multitasking system running both DOS 
and Windows applications, and memory 
is cheap. (Or it used to be; just now there’s 
a panic again, but it will probably be over 
by the time you read this.) Once I have 
more memory. I’ll install Stacker—there’s 
a perfectly good OS/2 version—to make 


more room on the hard disk. 

Next 1 would like to attach a good opti¬ 
cal drive to the PS/2; that way* I can mi¬ 
grate a lot of programs I don’t use often 
and still have them available at need. Fve 
got a new Maximum Storage Duette dual- 
purpose WORM and read/write optical 
drive. It works fine with DOS, and if I can 
make that work with OS/2, I’ll be in great 
shape. Report next month. 

Meanwhile, I can report that OS/2 does 
Windows programs quite well, provided 
that you’ve got enough memory and disk 
space. 

I think my real problem with OS/2 
is that I installed it during a period when it 
wasn’t entirely stable, and there seem to be 
remnants of different versions in my sys¬ 
tem. Several IBM OS/2 gurus assure me 
that my odd experiences are not typical. 
On advice from those gurus, I am about 
to use LapLink to send all my essential 
application files over to the Maximum 
Storage optical drive, reformat and repar¬ 
tition my hard disk, and start over. This 
will take a day, including reconfiguring 
OS/2 the way 1 want it, but they tell me it 
will eliminate a lot of the squirrelly things 


I think my real 
problem with OS/2 
is that I installed it 
during a period 
when it wasn't 
entirely stable, and 
there seem to be 
remnants of 
different versions 
in my system. 


The faster you call us, 
the sooner you'll learn about 
the best printer sharing 
product available. 




GJ 24 hours 

1-800-373-3600 

(OirldJ. IK/rnruuLi 4M.U4.Wig} 

Wei fax you the 
whole story. 


Smart Print' 

Printer Sharing Helwork 
“So Smart, it’s Simple” 


SOFTLANDING 
LINUX SYSTEM 


SIS: FOSIX UNIX done for the 386 
As reviewed in March "UNIX WORD" 


IftClttdflf:* Wl kernel source • XI 1 R5 Openfook * TeX 
* emocs • TC/PIP, NFS & SUP • oompleteC &C++ 
development environment • 600+ utilities * 5VR4 ELF binary 
compatibility • Windows 3.1 APl&ABi • DOS Emulator 


PftCt: • $99 U.S. plus $15 S&H for 30 disk dishibuHon, 
or QIC 150 tape, or CD (CD includes hiS source) or 
• $199 U S. plus $15 S&H for quarterly subscri ption 



910 Lodge Awnue, Victoria, R.C. VBX 3A8 Canada 
PHor€ (604) 360-0188 Fax (604) 3854292 
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Some applications need a 
Real Realtime Operating System 


Whether you're monitoring a nuclear reactor or handling credit- 
card transactions, you need realtime performance you can count 
on around the clock. The kind of performance QNX 8 has 
delivered for well over a decade.'^QNX sustains a host of 
successful mission-critical applications in a wide range of 
industries. From POS to medical instrumentation, from 5GADA 
to voice mail, thousands of VARs and OEMs 
rely on QNX for their realtime solutions. It's 
easy to see why. QNX is a microkernel OS 
combining realtime executive-class speed with 
a rich, self-hosted development environment. 

You won't have to waste time on cross¬ 


development, so you'll see faster time-to-market and easier 
maintenance for your applications.*—'QNX is remarkably 
flexible. You can easily strip it down to an embedded system or 
build it up to a vast network serving hundreds of CPUs.-—"QNX 
follows Open Systems standards like POSiX and TCP/IP, so all 
your applications become all the more portable and 
interoperable. And you can run most popular 
DOS packages-even Microsoft 8 Windows’" 3.1 
in standard mode under QNX.*—-So if you’re 
looking for a time-tested foundation for your 
mission-critical applications, it's time for a real 
realtime solution.'^ICs time for QNX. 



We Work in Real Time. 


1-800-363-9001 

I EXT. 101 ) 
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We slash 
interface 
development 
time across 
DOS, UNIX, 

POSIX, VMS.. 

(and we can prove it) 



More features, more flexibility, 
and full emulation of GUI func¬ 
tionality in text-based modes. 
That's what you'll get with new 
Vermont Views® v4.0. 

If you want to create sophisticated user 
interfaces—and save tremendous time anti 
effort doing it—Vermont Views is exactly 
what you need. Vermont Views gives you 
the ability to emulate GUI interfaces for 
both DOS and terminal systems and 
provides you with seamless portability 
among DOS, UNIX, and VMS. 

Vermont Views® allows you 
to add more of the features 
today's end users want- 
in a fraction of the time. 

> Powerful menu driven 
WYSIWYG screen painter 

> Contains a library of over 630 
C functions 

>- Includes over 90 tutorials 

> Unsurpassed portability 

> No run-lime fees or royalties 

NEW! Vermont Views® PLUS 

An enhanced version of Vermont Views 
for DOS. Develop multi-megabyte, 
graphic-enhanced C applications with 
support for all popular DOS extenders and 
graphic libraries. 

Call 1-800-848-1248 for a 
free demo of the ultimate 
application interface! 

_ _ . Offer #463 

Vermont 
Creative 
Software 

I Hnnackr Meadows, RichforC VT 05476 FAX 802-S41^3502 
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that keep happening to me. 

I do want you to note that I’ve stayed 
with OS/2 despite my problems. IBM OS/2 
expert Dave Whittle (who was in Brazil 
with us) points out that he’s been reading 
the column for years and recalls a num¬ 
ber of problems I had with Windows. AH 
true. And I’m told that there will be, about 
the time you read this, a true peer-to-peer 
OS/2 network as easy to set up and use as 
Windows for Workgroups. I sure hope so. 
Despite multiple annoyances that have had 
me tearing my hair out, there’s a lot to like 
about OS/2. 

The SyDOS Personal CD is ihe 

solution to the problem of how to install 
and use CD-ROM software where there’s 
no CD drive. For instance, Richard at 
UCLA uses an NCR 3170 Windows lap¬ 
top. A laptop is very convenient for a stu¬ 
dent, but there’s a great deal of software on 
CD-ROMs that he could use. The Person¬ 
al CD handles that nicely. 

It’s a self-contained unit about the size 
of a shoe box that connects to the parallel 
port. The software installs automatically 
from a floppy disk, about like the software 
for a BSE Flashdrive, which isn’t surpris¬ 
ing since BSE wrote the software for Sy¬ 
DOS. It’s a bit more complicated than in¬ 
stalling the BSE parallel-port Flashdrive, 
because accessing a CD-ROM requires 
that you run MSCDEX.EXE, but SyDOS 
has automated that installation, too. You 
can, if you have the memory, add buffers 
(the default is four, and 10 is optimum), 
but otherwise it’s rare that you’ll need any¬ 
thing but the default values. 

Unlike the BSE Flashdrive, a CD-ROM 
drive needs too much power for battery 
operation, so you’ll probably put this in 
checked luggage for trips. It’s rugged 
enough to take that. It will also play CD 
audio records. 

Obviously, this isn’t as fast or conve¬ 
nient as a CD-ROM that works through 
the bus, but even that is changing. New 
developments in parallel-port technology 
are making that port as fast as a bus ex¬ 
tension used to be. Even now, this sure 
beats the heck out of endlessly swapping 
floppy disks for big program installations. 
Recommended. 

Stanford Graphics is so good I 

don’t know where to start. From the title, 
you might guess that it’s another drawing 
program; actually, it is one of the most 
powerful statistical-analysis and presen¬ 
tation management programs I have ever 
seen. It will take your data, massage it in 
myriad ways, and present it in over 60 
graphics formats. Contour graphs, 3-D 


graphs, scatter plots—you name it, this 
will show it. 

John Tukey, America’s foremost statis¬ 
tical theorist, has always admonished his 
students to look at their data, not just run it 
through equations; two of his students, 
looking for new ways to do that, devel¬ 
oped a program called Mac Spin for the 
Macintosh. It encouraged you to play 
around with numbers, always the best way 
to learn. That was pretty good, but it was 
limited by what a Fat Mac could do. 

Stanford Graphics isn’t limited at all. 
It’s also easy to install, passing the Lazy 
Reviewer Test. Richard had it up and run¬ 
ning and was doing useful things with it 
without ever taking the shrink wrap off 
the manual. Richard spent last year doing 
political polling analyses for the Ameri¬ 
can Enterprise Institute and got extremely 
familiar with Microsoft Excel, which he 
likes a lot. After an hour with this pro¬ 
gram, he’s ready to abandon Excel and 
change to Stanford Graphics. For whal he 
does, Stanford’s spreadsheet is at least as 
good as Excel. Excel has a better macro 
capability, but on most other counts, Stan¬ 
ford Graphics wins hands down, and it 
also has much of the presentation build¬ 
ing power of PowerPoint. Incidentally, 
Stanford Graphics can access data from 
Excel and most other standard sources. 

Not only will Stanford Graphics do data 
analysis, it will Jet you tinker with the data. 
Change values on-screen to see what that 
does. What if 5 percent of the Anglo low¬ 
er-middle-class Protestants who favor Per¬ 
ot shift to Clinton? Whal if we pitch our 
product toward the 30-35 age bracket in¬ 
stead of 7-year-olds? All spreadsheets will 
let you linker, of course, but this makes it 
easy: just drag data points around with the 
mouse. It also encourages you to think 
about ways to present your information: 
think of this as a kind of electronic imple¬ 
mentation of Edward Tufte’s marvelous 
book The Visual Display of Qualitative 
Information. 

Stanford Graphics needs a high-end 486 
machine (it will run on a 286 without a 
math chip, but you won’t like it), but any 
good analysis program needs good hard¬ 
ware. I’ll summarize this way: if I’d had a 
486 with Stanford Graphics in the 1960s, 
I’d have been the greatest political scien¬ 
tist and operations research worker of the 
decade. If you do economics, business 
analysis, statistics, or almost anything that 
involves numerical data, you can’t afford 
not to have this. Highly recommended. 

Dr. T’s Music Software has prod- 

ucts for Amiga and Atari systems, and it’s 
very good stuff. If you do much work with 
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VITEC MULTIMEDIA 


MPEG 


Real Time decoder card supporting 
MPEG 1 ISO IS1 I 172-2 FOR PC AND 
COMPATIBLE. 

MPEG PLAYER HARDWARE OUTPUTS for : 

• COMPOSITE NTSC OR PAL, 

• S-VlDEO (Y/CL 

• RGB. 

COMPATIBLE WITH 60/50 HZ TV NTSC/PAL. 

Programmable aspect ratio : 

SQUARE PIXELS ( 14,75 MHZ) , 

OR RECTANGULAR ( 13,5 MHZ). 

MPEG PLAYER HARDWARE™ IS DELIVERED 
WITH DOS EXECUTABLE AND C LANGUAGE 
CODE FOR USER CUSTOMIZABLE APPLICATION 
INTERFACES. 


See U$ At 

KmmmihM'93 

LV * Convention Center • A2S2 
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music, you need 10 know about this com¬ 
pany. Record, edit, transcribe, print: a com¬ 
plete composer environment. Atari and 
Amiga don't seem able to move back into 
the mainstream of the computer revolu¬ 
tion, but each has captured a 
pretty good niche. At the mo¬ 
ment, Atari pretty well owns lire 
popular music field, with Ami¬ 
ga its only serious rival. That 
could change as high-end 
PCompatibles move to multi- 
media, hut so far it hasn't. 

I don’t have enough space to 
do Dr. T's software justice; just 
let me say that if you are serious 
about music, you'll want to 
know about it. I'm not musical, 
but Mrs. Pournelle is, and she’s 
been impressed by it. 

The math program 
Wars continue, and Lhere are now a 
number of excellent packages out there. 
There’s a new-and-improved version of 
Macsyma, the original symbolic algebra 
program and still the most powerful of the 
lot, but others are catching up. One 1 
haven’t mentioned before is Maple V, The 
Student Edition of Maple V is one of the 


best buys in the computer math program 
field. Unless you've got really high-end 
requirements, it will do all you'll ever 
want, it’s pretty easy to leam, and it works 
the same on Macs, PCs, and various work¬ 
stations. 

MathSoft continues to release 
their various handbooks. The 
latest is McGraw-Hill’s Theo¬ 
ry and Problems of Electric Cir¬ 
cuits, a classic work translated 
to computer form. Mathcad's 
major strength is in the avail¬ 
able specialized handbooks in 
almost every field: electricity, 
electronics, chemistry, materi¬ 
als science, mechanical engi¬ 
neering, and so forth, which 
make it very easy to do practical 
applications. 

1 can remember haunting the 
old ARPANET in order to use 
Macsyma, which was available only if you 
had an MIT ARPANET account. Now 
lhere are half a dozen excellent programs, 
each more powerful and with much bet¬ 
ter graphics capabilities than the old Mac¬ 
syma: enough so that l can no longer keep 
up with which one is “best"; and that's not 
important anyway. The fact is they're all 


good enough, and any engineering or sci¬ 
ence student or professional who doesn't 
have one of these is at an enormous dis¬ 
advantage. If you get familiar with any 
one of these, you'll be miles ahead. 

If you do many computer pre¬ 
sentations, you might want to know 
about PRO Presenter. This is a wireless 
infrared receiver that attaches to the mouse 
port {or the serial port that your mouse at¬ 
taches to), a tiny transmitter clicker with 
two buttons, and software to make your 
computer think those are the left and right 
buttons of your mouse. 

Since most presentation software can 
be set to run with mouse-clicks, once you 
set this up, you can walk around the room 
and control the presentation. It comes in a 
small simulated-leather case and weighs 
only a few ounces. Not something every¬ 
one needs, but it's convenient if you do 
happen to need it. 

I don’t usually recommend any¬ 
thing I don’t use, but sometimes I 
get so used to something I’m reluctant to 
change, even when something “better" 
comes along. That's the situation with As¬ 
cend versus Arabesque ECCO. Ascend 


The Student 
Edition of Maple V 
is one of the best 
buys in the 
computer math 
program field. 
Unless you’ve got 
really high-end 
requirements, it 
will do all you’ll 
ever want 


CLIMB ABOARD 
THE INTERNET 

At The McGraw-Hill Bookstore 






inters 


ZEN AND THE ART OF 
THE INTERNET 

Brendan P. Kehoe 
Od3-0J0778-6. i2Qpp,,popMi t $22,00 
A most readable introduction to the 
Internet—how to use worldwide e mail, 
File Transfer Protocol, commercial 
services, and much more. 

INTERNET: 

GETTING STARTED 
Updated Edition 

April Marine, Susan Kirkpatrick, 
Vivian Neou, and Caro! Ward 
(Staff, SRI International) 
0-I3-389596-X, 4J6j0. l MKfab $28.00 
Save time, money t and frustration with 
this comprehensive guide to Internet 
use, access cost management, and 
service providers. 


INTERNET: 

MAILING LISTS 
Revised 1993 Edition 
Edward T. Hardie & Vivian Neou 
(Staff, SRI International) 
CMT28966M, 596 pp., paperback, {29.00 
A novice-to-pro guide to SRl’s “List of 
Lists' 1 —special interest groups you can 
access on the Internet. This new 
edition features 50 new lists and 150 
complete updates, 

THE SIMPLE BOOK 
An Introduction to Internet 
Management, 2/E 

Marshall T. Rose 
04347725U l 456pp, l M.$55.QQ 
An easy-to-read, practical introduction 
from the Internet guru who help design 
and implement SNMP version 2 and 
contributed to the accompanying 
standard. 




From Prentice Hall 

Clip or copy this coupon and fax or mail to: 

McGraw-Hill Bookstore, 1221 Avenue of the Americas, New York, NY 10020. Order by 
phone in NY ar 212-512-4100; outside NY call toll free (800) 352-3566; or fax this coupon 
to us a t 212 -512-4105. Fax or pfome wders defered uidun 10 days ! 

□Yes! Please rush me: 

_ZEN AND THE ART OF THE INTERNET § $22.00 

_ INTERNET: GETTING STARTED @$29.00 

_INTERNET: MAILING LISTS 0 $26,00 

_THE SIMPLE ROOK % $55.00 

Check, money order, or credit card only; □Visa □ AMEX □MasterCard □Discover 

Account No. __ 

Name^_ 

Address_ 

City__ 


_ Exp. Date_ 


_ State_ 


Zip 


Please add applicable sales tax, plus $2.50 far U.5. postage and handling. 


BY! 193 


The McGraw-Hill Bookstore—Serving Today’s Proiessionais 
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How many memory management tools 
does it take to create a program? 


Graphics © 1993 Blinking. Blinker is a trademark of Assembler Software Manufacturers Inc, All other trademarks acknowledged. 


Circle 381 on Inquiry Card (RESELLERS: 382). 


A 286 DOS extender with 
no runtime royalties! 

Now everyone can afford to break the 
640Kb DOS barrier! Directly access up 
to 16 megabytes of extended memory 
just as if it were conventional memory 
on any 80286 or above- Run multi¬ 


Why use a multitude of memory man 
agement tools when one will do? 
Introducing Blinker 3 + 0, a Windows" 
linker, a royalty-free 286 DOS exten¬ 
der, a DOS dynamic overlay linker 
and a memory swap utility, all in one 
unique product. Now there is an 
easy way to maintain and 
enhance existing DOS systems 
and write new Windows pro¬ 
grams. Compatible with virtu¬ 
ally every popular PC pro¬ 
gramming language, includ¬ 
ing CA-Clipper®, Blinker 3.0 
creates memory efficient 
programs in a matter of 
seconds. The result - 
increased productivity and 
lower training costs. 

An intelligent memory 
management solution 
for DOS 

Combining a DOS 
extender with an 
award-winning 
dynamic overlay 
linker used by over 
40,000 developers 
offers a unique 
advantage. Blinker 
3.0 creates pro¬ 
grams which auto¬ 
matically detect 
whether the runtime 
machine can run in 
protected mode. If not, 
the same program will 
simply run in real mode using 
dynamic overlays. This process is 
completely invisible to the end user. 
Now you can concentrate on the code 
instead of worrying about the runtime 
environment. Programs automatically 
utilize all the available memory on 
every PC, from the smallest 8086 right 
up to the Pentium and beyond! 


megabyte programs in protected mode 
in less than 256 Kb of conventional 
memory, solving low memory problems 
caused by network shells and other 
memory hungry TSRs. Boost program 
performance - all code and data is 
memory resident so there is no swap¬ 
ping to disk. Blinker 3.0 is fully compat¬ 
ible with the DPMI, VCPI and XMS 
specifications so your protected mode 


programs will run under Windows, 
DESQview " and OS/2*" as well as 
DOS. And Blinker 3.0 features a com¬ 
pletely transparent compiler-indepen¬ 
dent VM system to access up to 64 Mb 
of virtual memory. 


With a Windows linker for luck. 

Create Microsoft Windows-compatible 
segmented .EXEs quickly and easily 
for programs written in Microsoft® G, 
C++, Visual C++, Assembler, FOR¬ 
TRAN, Pascal, Watcom" C, 

Symantec® C++, CA-Clipper 5.x 
(using Clip4Wtn™}, Borland® C, C++ 
and Assembler. 


Make the smart choice! 

Blinker 3.0 offers greater functionality 
than any other product, or combina¬ 
tion of similar products on the market, 
for a fraction of the cost. You get the 
fastest link speeds available for DOS 
and Windows in one linker, plus 
industry standard .EXEs for com¬ 
patibility with copy protection, anti¬ 
virus and compression software. 
Blinker 3.0 fully supports all 
versions of CodeView* and is 
just one 200Kb .EXE of highly 
optimized assembly code. 
What's more, there are no 
run-time royalties on any 
programs you create. 
Doesn’t that sound too 
good to be true?! Then 
try it! With our 30 day 
money back guarantee 
you just can't lose! 


Blink inc. 

nmt W. Hrnari St. Rtriimnncj VA Z3EB4 

In Europe contact: Blink inc Ltd, Pd Box 9 
Penarth S. Glam organ CF64 5XF 
TEL +44 222 712444 
FAX;+44 222 700888 


Just one.... 


Call Now to Order 
BLINKER 3.0 
only $299 H 

1 - plus sowing & tiamPJng - 

Or call far your FREE Demo 

TEL:804-747-6700 

FAX:804-747-4200 
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Pournelle 



Call or write for descriptive brochures, prices 
or applications assistance: 

INTEGRAND 


8620 Roosevelt Ave, * Visalia, CA 93291 

209/651-1203 

FAX 209/651-1353 
We accept VISA and MasterCard 

JBI ffKT/AT TWIBM TM INTEL Olives and cmpirtfr Doan* ml irduttei 


Rack & Desk Models _ 

Accepts Most Motherboards and Passive 
Backplanes _ 

Doesn’t Look Like IBM 


Rugged , Modular Construction _ 

Excellent Air Flow <£ Cooling _ 

Designed to meet FCC _ 

204 Watt Supply , UL Recognized 
200 a 300 Watt Supplies. UL CSA, TUV 


Reasonably Priced 


Rack & Desk 
Chassis ioi iiimii 

XT/AT/286/386/486 

1 11 1 1 1 1 1 1 E 1 1 1 1 1 ] f 111 11 K 11 1 11 1! 


Integrand’s unique packaging design uses 
modular construction. We have 3 basic 
models for ISA/EISA bus computers. Over 
90 interchangable moduies allow you to 
customize them to nearly any requirement. 
We make drive enclosures and rackmount 
keyboards too. Integrand offers high 
quality ; advanced design hardware and 
strong support. Why settle for less? 




,1 V J00 


Three Models: Drawer , Shelf , and Panel 


For More Information 


For day-to-day tracking of contacts and notes 
and for organizing the countless snippets of 
information that flow in every day, try 
Arabesque ECCO. Available for $395 from 

Arabesque Software, Inc., 2340 130th Ave. 
NE, Bellevue, WA 98005, (800) 457-4243 or 

(206) 869-9600. Circle 114G on Inquiry Card. 

I have a lot of time Invested in Ascend, \ like it, 
and it is pretty good at helping me sort out 
what's important and what Isn't. The software 
alone sells for $199, or with the Day Planner, 
$299. It is available from Franklin Quest Co„ 
2550 South Decker Lake Blvd., Suite 26, Sait 
Lake City, UT 84119, (800) 877 1814 or (801) 
975-9992. Circle 1147. 

The Business Library CD-ROM works an 
marketing research, real estate, and lots more 
stuff like that, it needs Windows 3.1, meaning 
it works with OS/2 2.1 but not 2,0. It sells for 
$59,95, Contact Allegro New Media, 387 
Passaic Ave., Fairfield, NJ 07004, (800) 424- 
1992 or (201) 808-1992. Circle 1148* 

The DeLorme Mapping Street Atlas USA CD- 

ROM has amazing detail on not only just about 
every street in the LL5., but fire roads In Los 
Angeles and even High Sierra trails. You can 
cut and paste into Co re I Draw with it, too. and 
print from that. The CD-ROM for Windows sells 
for $169. Contact DeLorme Mapping, Lower 
Main St., P.O. Box 298, Freeport, ME 04032, 

(207) 8651234, Circle 1148. 

Formlnco offers a line of ergonomic computer 
workstations that score high on keyboard 
height and placement, screen placement, 
legroom, and mouse placement. The 
handsome, well-designed, and comfortable 
furniture also features a padded wrist rest, a 
stand for the telephone, and a removable copy 
holder. Prices range from $199 to $449, 
depending on the options you want. Contact 
Formlnco, 961G-A Ignace, Erossard, Quebec, 
Canada J4Y 2R4, (514) 444-9488; also, Sue 
Heckathome, Boardroom Communications, 
Atrium Executive Plaza, 499 Northwest 70th 
Ave,, Suite 118. Plantation, FL 33317. (305) 
321-6334, Circle 1150. 

The new-and-Improved version of Macsyma for 
the PC. version 417.125 Delta 2 ($349). is still 
the most powerful symbolic algebra program of 
the lot. Contact Macsyma, liw„ 20 Academy 
St.. Arlington, MA 02174. (800) 622-7962 or 
(617) 646-4550, Circle 1151. 

Small, handy, and neat, the full-featured 
Max Lite 144 fax modem comes with decent 
fax modem software and excellent manuals, ft 
is available from Macronix, Inc., 1348 Bidder 
Park Dr., San Jose, CA 95131, (800) 858-5311 
or (408) 453-8088, and costs $399. 

Circle 1152. 

Dr. T's Music Software, 124 Crescent Rd., 
Suite 3, Needham, MA 02194, (800) 989-6434 
or (617) 455-1454. makes music software 
that's as good as anything for Amiga and Atari 
systems. There's a complete composer 
environment that records, edits, transcribes, 
and prints, and a MIDI recording studio package 
for the Atari that’s good. Circle 1153. 


OS/2 2.1 is wonderful for communications. 
IBM's 32-bit operating system lets you run DOS 
and Windows In a true multitasking 
environment. Available from IBM Dorp., 1 Old 
Orchard Dr., Anmonk, NY 10504, (800) 342 
6672, it sells for $249, Circle 1154. 

Protomm Plus 2.0 has some peculiarities, but 
it’s still the communications program I use for 
nearly everything, The DOS version sells for 
$129; the Windows version for $179. Contact 

Data storm Technologies, Inc,, 3212 Lemone 
Blvd., Columbia, MO 65201, (314) 443-3282- 
Circle 1155. 

PRO Presenter is a wireless infrared receiver 
you can set to run with mouse-clicks and then 
walk around the room and control 
presentations. It comes In a small simulated- 
leather case and weighs only a few ounces. The 
price for the PC or Mac version is $99, Contact 
Presentation Electronics, Inc., 4320 Anthony 
Court, Suite 1, Rocklin, CA 95677, (800) 576- 
9281 or (916) 652-9281. Circle 1156- 

Space Quest V—The Next Mutation 

($69.95) is a computer game with the latest 
antics of Roger WilCO, the janitor turned space 
cadet, as he saves the universe. The graphics 
are wonderful. Contact 5ieita Online, 40033 
Sierra Way. Qakhurst, CA 93644, (800) 326- 
6654 or (209) 683 4468. Circle 1157. 

One of the most powerful statistical-analysis 
and presentation management programs I have 
ever seen. Stanford Graphic* takes your data, 
massages it In myriad ways, and presents it fr 
over 60 graphics formats. The price is $495. 
Contact 3-D Visions Carp., 2780 Skypark Dr, r 
Torrance, CA 90505, (800) 7294723 or (310) 
325-1339. Circle 1158. 

The Student Edition of Maple V ($99) is one 
of the best buys in the computer math program 
field, unless you've got really high-end 
requirements. It s pretty easy to leam, and it 
works the same on Macs. PCs, and various 
workstations. The Student Edition of Maple V is 
available from Brooks-Cole, 511 Forest Lodge 
Rd., Pacific Grove, CA 93950, (408) 373-0728, 
The full version of Maple V is available from 
Waterloo Maple Software. 450 Phillip St, 
Waterloo, Ontario, Canada N2L 5J2, (800) 267- 
6583 or (519) 747-2373. Circle 1159. 

The SyOOS Personal CD solves the problem 
of how to install and use CD ROM software 
where there's no CD-ROM drive. A self- 
contained unit about the size of a shoe box, the 
drive connects to your desktop or laptop PC's 
parallel port. It sells for $499 from SyDOS, 
6501 Park of Commerce Blvd,, Suite 110, Boca 
Raton, FL 33487, (800) 437-9367 or (407) 
998-5400, Circle 1160. 
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You could hire National Software Testing 
Laboratories to help you make the right LAN 

purchasing decisions. 

Or you could subscribe to LAN REPORTER. 


Unlike single-user systems and applications, 
a poor network choice hurts everyone on 
the network. 

Be sure the products you buy deliver as 
promised. LAN Reporter, published by NSTL 
and BYTE, delivers the truth about network 
and workgroup applications, environments, 
and hardware. 

DESIGNED FOR SERIOUS BUYERS 

Subscribing to LAN Reporter puts you in 
control of the buying process. Each issue 
tells which products deliver the power... 
speed... security... compatibilities... and 
expansion capabilities you need to tie your 
systems together. 

• Authoritative, independent 
recommendations 

• In-depth explanations of new 
technology 

• Comparisons of product performance, 
usability, quality and value 

• Comparisons of product features 

• Complete product specs 

• Detailed test results 

THE SCIENCE OF NSTL TESTING 

NSTL is the laboratory of choice for buyers 
feeing high-stakes network purchases. We 
originated the concept of testing micro¬ 
computer products. Today our state-of-the- 
art benchmarks and methodologies are 
universally regarded as definitive. 

FREE BINDER! 


To help you build 
your resource 
library, you get a 
FREE durable, 3- 
ring binder with 
tabbed subject 
dividers upon 
payment. 


2 FREE ISSUES 

Include payment with 
your order now (check 
or credit card) and 
receive two additional 
issues with our 
compliments. 



* IAN REPO"™ V 



IM££P0BHS 

BPmSHBJ 

iyn 5H me 

WDUSTSTS 

FKST AM) MOST 

AimKHUWNt 

IND&tNDtNl 

JESTING 

UBOWQOT. 


ORDER NOW! 


YES, please enter my subscription to LAN Reporter for one 
year (12 issues) at $445, and send my free binder with my 
first issue. If I elect to indude payment now, add two 
additional Issues to my subscription at no cost 1 must be 
completely satisfied with LAN Reporter or I will receive a full 
refund of my entire investment. 

MAIL TO: IAN Reporter, RO. Box 551, Hightstown, NJ 085200551 


NAME 



(mVSTATT/7B* 


PHONE 

PAYMENT INFORMATION 

□ Payment enclosed 

□ Pleasebill me RO.#required_ 

Charge my: □ Visa □ MasterCard □ AMEX 


ACCOUNT M30BI 


EXPIRATION DATE 


sauoi 

Orders outside North America: Please add US $20. for airmail delivery. 

LNBYN36 


NSTL tests level the playing field so products 
show their strengths and weaknesses in head- 
to-hcad, featurc-to-fcaturc competition. In 
rcaTwodd, applicationsTwscd environments 
like the one you work in every day. 

CLEAR-CUT WINNERS 

The result objective recommendations for the 
best products in each market category, dearly 
described by expert test technicians— 
without ads or distractions of any kind 
From wireless LANs to WANs, from micro-to- 
mainframe links to workgroup applications, 
LAN Reporter tests the products you need — 

• Group scheduling 

• EISA Ethernet cards 

• Windows-based peer-to-peer networks 

• SQL servers 

• 486 66MHz servers 

• Windows databases 

• Network management software 

• LAN E-mail 

• Unix servers 

• LAN operating systems 

• Bridges and gateways 

LAN Reporter s features charts are so complete 
that vendors consult them before designing 
upgrades. Shouldn’t you consult us before 
buying your next LAN equipment? 


BUILD BETTER 
NETWORKS. 
SUBSCRIBE TODAY! 


PHONE 


1 - 800 - 257-9402 

1 - 609 - 426-5434 


MONEY-BACK GUARANTEE 

If at any time you are not COMPLETELY 
satisfied with your subscription, you will 
receive a full refund of your entire 
investment. 


CircU 72 on Inquiry Card. 
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does a far better job of keeping track of 
your goals and philosophies, but in the 
day-to-day tracking of contacts and notes 
and organizing the countless snippets of 
information that flow in every day. 
Arabesque ECCO is much better. Ascend 
grew out of a pen-and-paper system, and 
some of its roots show. ECCO was de¬ 
signed by computer people. 

On the other hand, 1 have a lot of lime 
invested in Ascend, 1 like it, and it is quite 
good at helping me sort out what’s im¬ 
portant and what isn’t. I continue to use 
Ascend, but stay tuned; meanwhile, if you 
don’t use one of these programs, you’re 
missing something. A good time and task 
management system can change your life. 

The CD-ROM of the month is 

from Allegro New Media. Allegro is the 
company formed when one of the founding 
partners of the Bureau of Electronic Pub^ 
lishing broke off to go it alone, and it’s 
very much worth your while to get the Al¬ 
legro catalog. This mouth’s CD-ROM is a 
Business Library that includes Business-to¬ 
ll it si ness Communications Handbook, Fi¬ 
nance and Accounting for Nonfmanciat 
Managers, International Herald Tribune 


Guide to Business Travel: Europe , works 
on marketing research and real estate, and 
lots more stuff like that. It needs Windows 
3.1, meaning it works with OS/2 2.1 but 
not 2.0. 

The computer books of the 
month are Gordon M. Campbell’s Sys- 
tem 7A: The Complete Sourcebook (Wind- 
crest/McGraw Hill, 1993), a very good 
user-level work from installation to some 
quite advanced features, and Dan Cookin’s 
MS-DOS to the Max , Version 6 (Microsoft 
Press, 1993). I still don’t recommend MS- 
DOS 6, because 1 greatly prefer Stacker 
and Quarterdeck’s QEMM for file com¬ 
pression and memory management and 
Symantec’s caching software; but, of 
course, MS-DOS 6 does work, and you 
get an awful lot for your money. If you do 
use it, Gookin’s book is a good way to 
learn how to get the most out of it. 

The game of the month is Space 
Quest V—The Next Mutation from Sierra 
Online. The latest antics of Roger Wilco, 
the janitor turned space cadet, as he saves 
the universe. It’s a sdly, mindless game, 
but Larry Niven loves it. He’s got through 


two previous Roger Wilco games and is 
happily working through this one. The 
graphics are wonderful. 

One minor correction; last month I made 
a reference to Chaplin’s film City Lights. 
Mca culpa. I should have said Modern 
Times . 

I’m out of space, and there’s an enor¬ 
mous pile of new software and hardware 
left on my ready table. Next month, I’ll 
look at some multimedia authoring pro¬ 
grams; Stacker 3.1; more on OS/2 and op¬ 
tical drives; the latest and greatest from 
ATI Technologies, including their multi- 
media upgrade kit; and however much 
more of the pile 1 can gel to. Now I’m off 
to Sweden, where they’re giving me a 
birthday party. ■ 


Jerry Pournelle holds a doctorate in psychology 
and is a science fiction writer who also earns a 
comfortable living writing about computers present 
and future , Jerry welcomes readers' comments 
and questions Send a self-addressed, stamped en¬ 
velope to Jerry Pournelle, do BYTE, One Phoenix 
Milt Lane . Peterborough, NH 03458. Please put 
your address on the letter as well as on the enve¬ 
lope Due to the high volume of letters, Jerry can¬ 
not guarantee a personal reply . You can also con¬ 
tact him on BIX as "jerryp.” 


★ Coming Soon: 

BITE 


SPECIAL ISSUE 
Buyer's Guide to Portable 
Computers 

Available only on the 
Newsstands 


□ EXTENSIVE BYTE LAB REPORT 
□ EXPANDED REVIEWS OF OVER 100 NOTEBOOKS 


ON SALE DATE: 
NOVEMBER 23RD 
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British Airways* new arrival facilities at Londons Heathrow and Gatwick airports are making quite a splash. Now, 
ClubWorld^and First Class passengers can enjoy a hot shower and breakfast or even catch up on business in our 
private lounge. You’ll be off to a flying start. Its the way we make you feel that makes us the worlds favourite airline. 

_ British Airways _ 

The worlds favourite airline*.^^ 

Circle 71 on Inquiry Card. 


Nonstop to London. 
Showers expected upon arrival. 











Hardware 



FAST X SUCTION a 

A medium-resolution color X 
Window System station based 
on the Intel 960 RISC processor, 
the Hewlett-Packard (Santa 
Clara, CA) Envizex Model 15Ci 
($2495) has 6 MB of RAM and 1 
MB of video RAM. The 15 inch 
monitor shows 256 colors at res¬ 
olutions of up to 1024 by 768 
pixels with a 70-Hz refresh rate. 
Phone: (800) 752-0900 or 
(415)857-1501. 

Circle 1064 on Inquiry Card. 

DUAL-SPEED CD-ROM 

CMS Enhancements’ (Irvine, 
CA) CD-ROM drives for PCs 
and Macs (from $699) feature 
dual transfer rates of 150 and 300 
KBps, average seek times of 280 


ms, and 256 KB of 
data cache. The drives, 
available as internal 
or external units, are 
compatible with Mul¬ 
tisession Photo CD, 
QuickTime, High Sier¬ 
ra, Mac HFS, ISO 
9660, XA, and stan¬ 
dard audio CDs. 
Phone: (7/4) 222- 
6000. 

Circle 1070 
on Inquiry Card. 

Texcl’s (Santa Clara, CA) inter¬ 
nal DM-3028 ($499) and exter¬ 
nal DM-5028 ($599) CD-ROM 
drives provide a sustained data 
transfer rate of 335 KBps and an 
average access speed of 240 ms. 
PC- and Mac-compatible, each 
drive is Multisession Photo CD- 
capable and includes a 64-KB 
buffer, an automatic lens clean¬ 
er, and a dustproof door. 

Phone: (408) 980-1838. 

Circle 1071 on Inquiry Cord. 

NETWORK ON A CARD 

A managed lOBasc-T module 
for the INX 5000 intelligent 
wiring hub, the 10BT-MGR 
(from $2095) incorporates an on¬ 
board SNMP agent, making a 
separate network management 
module unnecessary. The I0BT- 


MGR, from RacaJ-Datacom 
(Boxborough, MA), has three 
24-port cards, freeing slots for 
network expansion. The hot- 
swappable module includes au¬ 
tomatic port partitioning, which 
isolates any port that’s transmit¬ 
ting erroneous data; automatic 
polarity correction allows you to 
change the polarity without re¬ 
wiring. 

Phone: (800) 722-2555 or 
(508) 263-9929. 

Circle 1067 on Inquiry Card. 


MAC ACCELERATOR BOARD 

The Tornado graphics board 
($799) from Mirror Technolo¬ 



gies (St. Paul, MN) provides on¬ 
board QuickDraw acceleration 
and 24-bit color on 21-inch 
monitors. Used with multisync 
monitors, the board provides on- 
the-fly resolution switching. An 
optional NTSC adapter lets you 
directly connect your system to 
your TV or VCR. An optional 
add-on board, ChargcCard ($599; 
bundled with Tornado, $1299) 
speeds some functions in Adobe 
Photoshop. 

Phone: (612) 633-4450. 

Circle 1068 on Inquiry Card. 

COLOR MONITORS 

From Radius (San Jose, CA), the 
PrccisionColor Display/20v mon¬ 
itor ($2199) is compatible with 
Macs and PCs. The 20-inch dis¬ 
play shows two full pages at 
resolutions as high as 1152 by 
870 pixels on Macs and 1280 by 
1024 pixels on PCs. RadiusWare 
software lets you switch resolu¬ 
tions and bit depth on the fly. 
The unit has 75-Hz refresh rates 
and is MPR II compliant. 
Phone: (408) 434-1010. 

Circle 1072 on Inquiry Cad. 



Pentium Tower 

The TP66E2/VL tower 
workstation (from $4999) 
has two in-line 60-MHz 
Pentium processors. Each 
built-to-order system in¬ 
cludes 512 KB of processor 
cache, a dual-channel 
SCSI-2 connection, an S3 
video accelerator with 1 
MB of DRAM, 4 MB of sys¬ 
tem RAM (expandable to 
128 MB), 12 drive bays, 
and eight expansion slots. 
The EISA-bus system sup¬ 
ports symmetrical multi¬ 
processing under Windows 
NT and SCO Unix. The basic system ships without a monitor 
or hard drive. 

Contact: Amhra Computer , Raleigh , NC, (919) 713-1550. 

Circle 1060 on Inquiry Card. 


The FlexScan F560iW ($1699), a 
17-inch flat-square monitor from 
Nanao (Torrance, CA), provides 
a resolution of 1280 by 1024 pix¬ 
els at a 76-Hz refresh rate. The 
energy-saving monitor includes 
ErgoCoat antireflective coating. 
Wide View, and front-mounted 
controls built around a digital 
control system that stores infor¬ 
mation about the screen config¬ 
urations and display modes that 
you set. 

Phone: (213) 325-5202. 

Circle 1073 on Inquiry Card. 

ViewSonic (Walnut, CA) has 
upgraded its New Generation 
ViewSonic 15 color monitor 
($599) to a “green” machine. The 
cncrgy-cfficicnt monitor con¬ 
forms to the VESA power-sav¬ 
ings management standard by 
powering down in three stages 
in direct response to the system’s 
video-signal input. The flat- 
square display has a noninter¬ 
laced resolution of as high as 
1280 by 1024 pixels. 

Phone: (8(H)) 888-8583 or 
(909) 869-7976. 

Circle 1074 on Inquiry Card. 

TURBO-SPEED MODEMS 

The Courier V.32 terbo modems 
(from $645) from USRobotics 
(Skokie, IL) support data rates 
of up to 19.2 Kbps and include 
the company’s Adaptive Speed 
Leveling protocol for 21.6- 
Kbps throughput. The modem- 
to-computer interface rate is 
115.2 Kbps, and some models 
have a proprietary protocol for 
high-speed cellular data trans¬ 
mission. Enhancements include 
I4.4-Kbps fax capabilities, sup¬ 
port for EIA Class 2.0 fax com¬ 
munication, dial-back and link 
security, and the V.25bis proto¬ 
col for synchronous dialing. 
Phone: (708) 982-5010. 

Circto 1069 on Inquiry Cord. 
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Hardware 


Digital Video System 

Media 100 ($11,995), 
a digital, on-line, non¬ 
linear video-production 
system, lets you create 
NTSC or PAL video pro¬ 
grams directly from 
your Mac. After you 
digitize your analog 
video and audio and 
store it, you can edit a 
complete video pro¬ 
gram using a picture- 
based interface and then record the finished program back 
onto videotape. Media 100’s video output is 60 fields and 30 
frames per second. The system, which consists of two NuBus 
boards and video-production software, supports input and 
output of four independent tracks of CD-quality stereo audio. 
Contact: Data Translation, Marlborough, MA, 

(508) 460-1600. 

Circle 1061 on Inquiry Card. 



PERSONAL DEVICE PROGRAMMER 

The ChipLab Project Program¬ 
mer (from $895) from Data I/O 
(Redmond, WA) provides uni¬ 
versal device support, such as 
flash, PROM, EPROM, PALs, 
microcontrollers, and sequencers. 

Built for de¬ 
sign engineers, 
ChipLab pro¬ 
vides immedi¬ 
ate support for 
target devices. 
The unit also 
provides con¬ 
figuration flexibility that lets you 
use it in other projects. ChipLab 
uses the company’s standard de¬ 
vice-programming algorithms, 
supports more than 40 device 
manufacturers and up to 48-pin 
packages, and accepts industry- 
standard ABEL files or JEDEC 
output. 

Phone: (800) 332-8246 or 
(206) 881-6444. 

Circle 1131 on Inquiry Card. 

UPGRADE TO VESA LOCAL BUS 

A kit for converting your ISA 
386DX, 486SX, or 486DX PC 
to a VL-Bus system is available 
from PC-Build Computer Kits 
(Needham, MA). The conversion 
package ($450, installed) in¬ 
cludes an upgradable VL-Bus 
motherboard, 128 KB of ex¬ 
pandable cache memory, a VL- 
Bus IDE controller, and an ex¬ 
pandable 1-MB VL-Bus Super 
VGA video board with software 
drivers. 

Phone:(617)449-7575. 

Circle 1132 on Inquiry Card. 

DETACHABLE DISPLAY 

The detachable display becomes 
a projection panel on Krolman's 
(Toronto, Ontario, Canada) pc- 
Panel ($7950), an active-matrix 
color LCD projection panel and 
33-MHz 486 notebook in one. 
You can add full-motion video 
clips to your presentations while 
working in PowerPoint, Word¬ 
Perfect Presentations, or Harvard 
Graphics. The 7-pound system 
ships with 8 MB of RAM, a 
200-MB removable hard drive, 
a 3'^-inch floppy drive, I/O ports. 


and a built-in trackball. 

Phone: (800) 388-3639 or 
(416) 931-7039. 

Circle 1133 on Inquiry Card. 

SCSI FOR THE LOCAL BUS 

From American Megatrends 
(Norcross, GA), the Fast Disk 
VLB SCSI host adapter ($550) 
for motherboards using the 
VESA local bus supports up to 
8 GB and seven SCSI drives. 
Throughput is 10 MBps; an on¬ 
board 16-MHz 386SX processor 
directs the I/O and cache support 
for up to 16 MB of on-board 
RAM. 

Phone: (800) 828-9264 or 
(404) 263-8181. 

Circle 1135 on Inquiry Card. 

PRESENTATION CONTROL 

The two-button, credit-card-size 
ProPresenter ($99) from Presen¬ 
tation Electronics (Rocklin, CA) 
gives you remote control over 
your pre¬ 
sentations. 
In versions 
compatible 
with PCs 
or Macs, 
the device 
provides forward and reverse ca¬ 
pabilities and requires no soft¬ 
ware installation for use with 
most presentation programs 
(software is provided for cus¬ 
tomizing ProPresenter). The de¬ 
vice attaches to the PC mouse 
port or the Mac ADB and is up¬ 
gradable to the ProPresenter Plus 
(upgrade, $80). 

Phone: (916) 652-9281. 

Circle 1134 on Inquiry Card. 

FASTER LABEL PRINTING 

The LabelWriter II ($249.95) 
from CoStar (Greenwich, CT) 
plugs into the serial port of your 
Mac and adds a text-only mode 
for quick printing. Other en¬ 
hancements include the CoStar 
Driver, an INIT file that provides 
background printing; consolida¬ 
tion of the three windows into 
one resizable window; expand¬ 
ed functionality in the Desk Ac¬ 
cessory; and addition of Printer 


and Printer Setup menus. 
Phone: (800) 426-7827 or 
(203)661-9700. 

Circle 1137 on Inquiry Card. 

A NOTEBOOK FOR GRAPHICS 

With a 972 -inch active-matrix 
color screen, the 486DX2-66 
Smartbook ($4631) is designed 
for CAD and graphic artists. 
When the unit is connected to 
an external monitor, you can in¬ 
crease the resolution to 1024 by 
768 pixels. From Commax Tech¬ 
nologies (San Jose, CA), the 6.2- 
pound notebook has a built-in 
trackball and a front-loading 3 '/j- 
inch floppy drive. 

Phone: (408) 435-50(X). 

Circle 1138 on Inquiry Card. 

HEAVY-DUTY BUT QUIET 

The Genicom (Chantilly, VA) 
Model 3940IP heavy-duty dot¬ 
matrix printer ($3995) has two 
co-resident paper paths. You can 
load two different forms or iden¬ 
tical forms, and the printer will 
automatically switch to the sec¬ 
ond box of paper when the first 
runs out. Features in the 55-dB, 
600-cps printer include a font- 
selection command, an automat¬ 
ic head-gap feature that senses 
the thickness of forms and auto¬ 


matically adjusts for optimum 
print quality, and head-gap mem¬ 
ory that lets you program the 
printer to recall the format for 
specific forms. 

Phone: (800) 443-6426 or 
(703) 802-9200. 

Circle 1273 on Inquiry Card. 

CD MAKER 

You can create lSO9660-com- 
pliant CDs with the RCD-202 
PC ($4195), a recordable CD 
mastering system with a pre- 
mastering feature for Windows, 
from Pinnacle Micro (Irvine, 
CA). The discs (blank, $39 each) 
can be read on a standard CD- 
ROM drive on any platform. 
You can create audio, audio and 
CD-ROM, CD-XA, CD-I, and 
multisession discs (Kodak Photo 
CD and Pinnacle Micro stan¬ 
dards), which enable you to write 
and read data in more than one 
recording session. You can also 
use the RCD-202 PC as a backup 
device. 

Phone: (800) 553-7070 or 
(714) 727-3300. 

Circle 1136 on Inquiry Card. 
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What’s New 


Hardware 



CAPTURE AND COMPRESS 
IMAGES 

Xinglt (S795) is a real-time 30- 
frame-per-second MPEG video¬ 
encoder board for 386,486, and 
Pentium PCs. Jointly developed 
by Xing Technology (Arroyo 
Grande, CA) and Philips Semi¬ 
conductors, Xinglt provides real¬ 
time capture, filtering, and com¬ 
pression of NTSC, PAL, and 
SECAM video signals. Used 
with Microsoft Video for Win¬ 
dows, it also provides MPEG 



software playback in a 320- by 
240-pixcl window synchronized 
with WAV or MPEG audio with¬ 
out special display hardware. 
Phone: (800) 294-6448 or 
(805) 473-0/45. 

Circle 3.271 on Inquiry Card. 

EASY SCANNING 

An entry-level scanner, the Ac- 
tionScanning System ($999) 
from Epson America (Torrance, 
CA) is built around the compa¬ 
ny’s ES-600C, a single-pass, 24- 
bit color scanner. It comes with 
Photoshop 2.5 LE image-editing 


software, a Scantastic PS plug¬ 
in module, and a SCSI cable. 
Phone: (800) 289-3776 or 
(3/0) 782-0770. 

Circle 1143 on Inquiry Card. 

CAD PLOTTER 

From Pacific Data Products (San 
Diego, CA), the ProTracer II per¬ 
sonal CAD plotter ($1599) is 
specifically designed for work¬ 
ing in AutoCAD. The plotter 
produces C-size plots at 360-dpi 
resolution or office documents 
on standard office paper and pro¬ 
vides resident Epson LQ-1050 
and IBM ProPrintcr XL24E em¬ 
ulation. The plotter is also up¬ 
gradable. 

Phone: (619) 552-0880. 

Circle 1279 on Inquiry Card. 

MAGNETO-OPTICAL DRIVE 

LaserSafe Plus ($4995), a read/ 
write removable magneto-opti¬ 
cal drive for Macs and PCs, 
holds ISO-standard 1.3-GB disks 
and is backward compatible with 
I-GB and 650-MB disks. From 
Iomega (Roy, UT), the drive has 
a sustained read capability of 
2.2 MBps, a sustained write ca¬ 
pability of 1.1 MBps, and an av¬ 
erage seek time of 19 ms, the 
company says. Its read/write 
cache is 4 MB. 

Phone: (80/) 778-1(XX). 


SIMULTANEOUS SOUNDS 

From Orchid Technology (Fre¬ 
mont, CA), the SoundWave 32 
advanced wavetable/DSP sound 
card ($299) provides simulta¬ 
neous multimedia compatibility 
and support for the leading sound 
standards, letting you switch 
among standards, access multiple 
standards simultaneously, and 
update to new ones without ad¬ 
ditional hardware. The 16-bit 
card has more than 8 MB of 
sound samples; built-in CD- 
ROM interfaces for Sony and 
Mitsumi drives; and interfaces 
for stereo speaker output, mi¬ 
crophone input, line output to 
connect to a home stereo, and 
line input for external audio de¬ 
vices. Speakers and a micro¬ 
phone are included. 

Phone: (5/0) 683-0300. 

Circle 1145 on Inquiry Card. 

RISC BOX RUNS WINDOWS NT 

A Mips K4400 based RISC PC 
for Windows NT, the limited- 
edition rPC 44LE ($4495) from 
DeskStation Technology (Len¬ 
exa, KS) joins the company’s 
Evolution Series of computers. 
The minitower is built around a 
50-MHz processor that operates 
internally at 100 MHz. The rPC 
44LE includes 16 MB of RAM 
(expandable to 64MB), 512KB 
of secondary cache memory, a 
SCSI-2 subsystem with a 240- 
MB hard drive and a Sony CD- 
ROM drive, an S3-based video 
card, and Windows NT installed. 
Phone: (800) 793-3375 or 
(913)599-1900. 

Circle 1275 on Inquiry Card. 


ANALOG FILM RECORDER a 

Dalagrof’s (Wheeling, IL) Screen 
Image Recorder produces high- 
quality photographic images from 
your computer or workstation 
screen without software drivers. 
The SIR-1 15 ($6000), for the 
Mac, and the SIR-121 ($6500), 
for coexisting PCs and Unix 
workstations, are fully compati¬ 
ble with all software programs, 
according to Datagraf. The pas¬ 
sive hardware interface com¬ 
pletes a 35mm image in less than 
15 seconds. You can also attach 
the image recorder to any com¬ 
puter-based microscope system 
for direct imaging of the system’s 
monitor. 

Phone: (800) 538-9231 or 
(708) 520-/223. 

Circle 1140 on Inquiry Card. 

A LAN FOR ONE 

Designed for those who work 
with more than one PC, One- 
Man-LAN (from $199) from PC 
Interconnect 
(Provo, UT) lets 
you access files 
on one or more 
secondary PCs 
as if the files 
were located within your primary' 
system. You can convert any of 
your machines into a secondary 
or server PC and then return it 
to primary status. The two half¬ 
height ISA cards and software are 
compatible with Windows, Net¬ 
Ware, LANtastic, and Windows 
for Workgroups, as well as sector- 
level disk utilities and CD-ROMs. 
One-Man-LAN supports data 
transfer rates of up to 680 KBps. 
Phone: (801) 374-8880. 

Circle 1066 on Inquiry Card. 


Circle 1276 on Inquiry Card. 



Portable Unix 


Based on the IBM RS/6000 Power- 
station 220 workstation, the 
Powerportable (from $13,495) of¬ 
fers Model 220 functionality, let¬ 
ting you download software from 
any RS/6000 machine, work with it, 
and then upload it. The Power- 
portable runs AIX 3.2 for the 
RS/6000 and includes 8 KB of 1/0 
cache, a 32-bit Micro Channel 
adapter slot, and system 1/0 con¬ 
trol logic. Other features include an 
active-matrix color LCD, a 457-MB or 1.2-GB removable hard 
drive, 16 MB of RAM, and Ethernet and SCSI connectors. 
Contact: Acer America, San Jose, CA, (800) 366-3355 or 
(408) 432-6200. 

Circle 1062 on Inquiry Card. 
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LONG DISTANCE FOR A SHORT- 
RANGE MODEM ▼ 

A short-range modem that can 
operate at distances of up to 14 
miles over unshielded twisted¬ 
pair cable, the Model 1226 
($165) can communicate with a 
serial device or another parallel 



device. From Patton Electronics 
(Gaithersburg, MD), the modem 
sends data at a rate of 57.6 Kbps. 
With optical isolation and surge 
protection, the bidirectional Mod¬ 
el 1226 can withstand ground 
loops and transient surges. 
Phone: (301) 975-1000. 

Circle 1274 on Inquiry Card. 


MULTIMEDIA MONITOR 

A 15-inch color monitor with 
built-in stereo speakers, the FM- 
1561A ($799) accepts VGA, 
Super VGA, and noninterlaced 
video-input signals at a maxi¬ 
mum resolution of 1280 by 1024 
pixels. From Proton (Cerritos, 
CA), the monitor has a flat, anti¬ 
static, low-emission screen with 
an adjustable antiglare visor and 
a removable glass VDT filter. 
Phone: (310) 404-2222. 

Circle 1277 on Inquiry Card. 

PRINTING IN KANJI 

The Kanji JetWriter SX-600 
($4995) is compatible with PCs, 
Macs, and Unix-based comput¬ 
ers. The 600-dpi, 8-ppm printer 
includes expandable mincho and 
gothic kanji fonts and 35 stan¬ 
dard English PostScript fonts. 
RISC-based, the printer has 8 
MB of RAM (expandable to 16 
MB), a 40-MB SCSI hard disk, 
dual page processing, HP PCL 
compatibility, and advanced 
memory management. The I/O 
Software (Rancho Cucamonga, 
CA) printer can print at 101 lev¬ 
els of gray scales. 

Phone: (909) 4X3-5706. 

Circle 1278 on Inquiry Cord. 


MULTIDEVICE DIGITIZER TABLET 

The Mac-compatible 12- by 12- 
inch UD-1212 multidevice dig¬ 
itizer tablet ($695) tracks a stylus 
and a four-button cursor simul¬ 
taneously. You can grab objects 
on the screen with both pointers 



and manipulate them faster and 
more naturally than previously 
possible. The Wacom Technol¬ 
ogy (Vancouver, WA) device 
has a customizing menu strip 
with two pressure buttons that 
let you set the pressure-sensitive 
UltraPen for a firm or soft touch. 


Twelve function/macro buttons 
and configure-setup/save and 
mode-selection buttons are also 
on the strip. The UltraPen offers 
120 pressure levels and has a 
side switch that you set for spe¬ 
cific functions. 

Phone: (800) 922-6613 or 
(206) 750-8882. 

Circle 1139 on Inquiry Card. 

TURN YOUR PC GREEN 

It looks like a power strip, but 
the PC Ener-g Saver ($69.95) 
can sense when your PC is no 
longer in use and automatically 
switches it into a power-saving 
standby mode. You connect your 
CPU, monitor, keyboard, and 
printer to the device from PC 
Green Technologies (La Palma. 
CA), which works in concert 
with TSR software under DOS 
and as a W1N.INI file in Win¬ 
dows. The software also audits 
energy costs, letting you calcu¬ 


late savings and the payback pe¬ 
riod. An on-screen configuration 
panel allows you to indepen¬ 
dently control monitor and print¬ 
er power. 

Phone: (800) 984-7336 or 
(714) 228-2230. 

Circle 1144 on Inquiry Card. 

TWO GRAPHICS CARDS FOR THE 
VL-BUS 

ATI Technologies’ (Toronto, On¬ 
tario, Canada) first retail VESA 
Local Bus card uses the compa¬ 
ny’s mach32 graphics controller. 
The Graphics Ultra Pro VLB 
($499) has 2 MB of VRAM and 
displays at resolutions of up to 
1280 by 1024 pixels at 74 Hz. At 
800- by 6(X)-pixel resolution, the 
card displays 24-bit color. 
Phone: (416) 882-2600. 

Circle 1141 on Inquiry Card. 

Cardinal Technologies’ (Lan¬ 
caster, PA) VideoSpectrumVL 
($199) uses a Cirrus 5428 accel¬ 
erator chip and has 1 MB of 
DRAM. The card displays at res¬ 
olutions of up to 1280 by 1024 
pixels in 16 colors. At 640- by 
480-pixel resolution, the card 
displays 24-bit color. 

Phone: (717) 293-3000. 

Circle 1142 on Inquiry Card. 


2 GB TO GO 

The Mac-compatible IncreMeg 
removable hard drive cartridge 
($4586) now has a capacity of 2 
GB. From MountainGate Data 
Systems (Reno, NV), the 372 - 
inch full-height cartridge can be 
used by itself or with the Incre¬ 
Meg 6000, for a capacity of up to 
12 GB. The cartridge has patent¬ 
ed shock protection, spin-up/ 
spin-down electronics, drive-sta¬ 
tus indicators, and a SCSI-2 con¬ 
nector. 

Phone: (800) 556-0222 or 
(714) 998-6900. 

Circle 1272 on Inquiry Card. 



Cellular Link for Modems and Faxes 


The I.D.E.A. (Intelligent Data Equipment Adapter) lets you 
connect your modem or fax machine to a portable cellular 
phone. Powered by a standard 9-V battery, the I.D.E.A. (from 
$249.95) gives your cellular phone the characteristics of a 
standard phone line. The microprocessor-controlled system 
generates a dial tone, controls the functions of the phone, 
and provides a standard RJ-11 interface. The system, which 
is compatible with PCs, Macs, and palmtops, does not re¬ 
quire additional software. 

Contact: Ora Electronics, Chatsworth , CA, (818) 772-2700. 

Circle 1063 on Inquiry Card. 
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CREATE, INTEGRATE, 
COMMUNICATE ▲ 

Claris (Santa Clara, CA) calls it 
business-graphics-processing 
software. Clarislmpact 1.0 for 
Macintosh ($399) puts in a single 
application the means of creat¬ 
ing, editing, and presenting in¬ 
tegrated text and graphics in 
reports or slides. Features en¬ 
compass automatic graphics 
models for organizational charts 
and flowcharts, time lines, and 
network diagrams; “intelligent'’ 
editing; integrated word pro¬ 
cessing and presentations; and 
seamless cross-platform capa¬ 
bilities. 

Phone: (408) 987-7000. 

Circle 1285 on Inquiry Card. 

WINDOWS CLIENT FOR OPTIX 

Optix PC View ($995 per user) 
from Blueridge Technologies 
(Flint Hill, VA) allows PC's run¬ 


ning Windows to view 
document-image and text 
databases on multiuser Op¬ 
tix networks. With Optix 
PC View, users of Win¬ 
dows-based PCs can 
query, retrieve, view, and 
print images from the 
Unix-based SQL Optix 
Network Server and Nat¬ 
ural Language Search text- 
search engine. The Optix client 
software lets Windows PCs call 
up files that take on the same 
screen appearance as they would 
on Mac clients. 

Phone: (703) 675-3015. 

Circle 1286 on Inquiry Card. 

READ THE NEWS ON YOUR MAC 

MacWire ($995) lets you use 
your Mac to receive, filter, and 
display news in real time. From 
Mainstream Data (Salt Lake 
City, UT), MacWire works in 
background mode and thus does 
not need a dedicated computer. 
The software is fully compatible 
with wire services such as AP, 
Knight-Ridder/Tribune, UPI, 
Reuters, Business Wire, and 
Agence France Presse. It can also 
receive FM and satellite trans¬ 
missions. 

Phone: (801) 584-2800. 

Circle 1284 on Inquiry Card. 


CREATE 3-D AND MOTION 
SEQUENCES 

Visual Reality ($595) from Vi¬ 
sual Software (Woodland Hills, 
CA) lets you create photo-real¬ 
istic 3-D images and motion se¬ 
quences in Windows. Built 
around the company’s Render- 
ize for Windows, Visual Reality 
has three other modules. The 3-D 
modeling module includes func¬ 
tions such as splines, cut, extru¬ 
sion, and surface of revolution 
as well as basic building blocks 
of spheres, polygons, and cubes. 
The Renderize Live camera-an¬ 
imation module produces walk¬ 
throughs and fly-bys, and the im¬ 
age-composition module lets you 
create and manipulate multiple 
layers and work on high-resolu¬ 
tion images in 2-D. 

Phone: (818) 883-7900. 

Circle 1287 on Inquiry Card. 


SIMPLY COMMUNICATE 

SITcomm (Simply Intuitive 
Telecommunications, $120) is a 
communications program that 
lets Mac users connect to com¬ 
mercial on-line services, BBSes, 
and the Internet. With a toolbar 
user interface, the Aladdin Sys¬ 
tems (Watsonville, CA) software 
provides quick access to its main 


A Many-Faceted Scheduler 

Project Scheduler 6 for Windows ($695) 
provides easy-to-use tools for planning, 
tracking, analysis, and reporting for mul¬ 
tiple projects. Incorporating the ARTS 
(Advanced Resource Tracking Spread¬ 
sheet) technology, Project Scheduler lets 
you compare your baseline estimates of 
cost, work force, and time with the actual 
data you’ve entered to date and the re¬ 
maining work to be done on an hourly, 
daily, weekly, or monthly basis. 

The software supports matrix manage¬ 
ment with work, organizational, and 
resource breakdown structures that you can sort, filter, and cross-reference. Analysis and sce¬ 
nario modeling capabilities have an unlimited undo/redo option, and ODBC support lets you 
create a centralized project repository on the server. With the Object Oriented Report Writer, 
you can create custom reports of project data, such as time distribution and selective sum¬ 
maries, at any level of a breakdown structure. 

Contact: Scitor, Foster City, CA, (415) 570-7700. 

Circle 1280 on Inquiry Card. 



features. You can set up SIT¬ 
comm so that it automatically 
logs on to communications ser¬ 
vices through an address book 
that contains your settings for 
each service you use. The pro¬ 
gram has automatic expansion 
and compression, foreign-file 
translation, and scripting. 
Phone: (408) 761-6200. 

Circle 1288 on Inquiry Card. 


IMAGE MANAGER 

Xing Technology’s (Arroyo 
Grande, CA) Picture Prowler im¬ 
age management software utili¬ 
ty ($49.95) compresses imported 
images in real time. The soft¬ 



ware imports BMP, TIF, TGA, 
GIF, PCX, WMF, and WPG 
files and converts them to ISO- 
standard JPEG format. Interac¬ 
tive thumbnail scrolling lets you 
quickly make a visual search of 
the cataloged images, retrieve 
them, and decompress them for 
viewing. 

Phone: (805) 473-0145. 

Circle 1289 on Inquiry Card. 


32-BIT PCX SERVER 

With Exceed/NT ($645) from 
Hummingbird Communications 
(Markham. Ontario, Canada), 
you can work in Windows NT 
to connect to and display appli¬ 
cations from X Window Sys¬ 
tem-based systems. The seam¬ 
less integration allows you to 
concurrently execute X clients 
and DOS, Windows, and Win¬ 
dows NT applications. Two win¬ 
dowing modes are available, and 
you can switch modes on the fly. 
Phone: (416) 470-1203. 

Circle 1290 on Inquiry Card. 
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Mac Image Builder 


The object-oriented, high-resolution image-composition 
program Specular Collage ($395) works with graphics pack¬ 
ages such as Adobe Photoshop and QuarkXPress to speed 
up and add flexibility to creating complex imagery. Collage 
defines each image element as an object that's separate 
from other image elements, letting yoi 
adjustments to individual elements without having to re-cre¬ 
ate the entire composition. Features include import and 
export of PICT and TIFF files, a desktop page-layout inter¬ 
face, live alpha channels, numerical input, feathering, auto¬ 
matic shadows, and manipulation of high-resolution images 
as proxies. 

Contact: Specular International, Amherst, MA r 
(413)253-3100. 

Circle 1281 on Inquiry Card- 


PUT THE WORLD AT YOUR 
FINGERTIPS ▼ 

The comprehensive Broderbund 
(Novato, CA) PC Globe Maps 
'to' Facts (about $30) is a world 
atlas and almanac that combines 
detailed geographical, political, 
and statistical information. The 
object-oriented program lets you 
print maps in black and white or 


color; export maps, charts, and 
text to reports; check the real¬ 
time world time-zone map; zoom 
in from the world to a region; 
calculate the distance from one 
point to another, and convert the 
value of one country's currency 
to that of another. For IBM-com¬ 
patible PCs. 

Phone: (415) 382-4400. 

Circle 1292 on Impiiry Card. 



ELECTRONIC MERCK 
MANUAL 

The Merck Manual Text- 
Stack (from $220) puts The 
Merck Manual, the world’s 
most widely used medical 
reference, on Macintoshes 
and PCs with Windows. 
The software from Key¬ 


board Publishing (Blue Bell, PA) 
features the complete text of the 
sixteenth edition, including its 
more than 600 figures, tables, 
and diagrams. Search functions 
let you immediately access in¬ 
formation and provide options 
for manipulating the data. 

The Mac Clippings and Win¬ 
dows Copy-and-Paste features 
allow you to mark sections of 
Eext and copy them to a word 
processing program. Transcriber 
lets you highlight text sections 
and assemble them into a tran¬ 
script that you can play back or 
edit. 

Phone: (800) 945^551 or 
(215) 832-0945. 

Cards 1291 on Inquiry Curd. 

NETWORK PRINTING FOR 
WORKSTATIONS 

Seiko Instruments USA (San 
Jose, CA) has released a net- 
work-printing software applica¬ 
tion for Unix and VMS work¬ 
stations. CHCopy (from $999) 
runs on Motif and Open Look 
windows systems. It provides a 
consistent way to capture, pre¬ 
view, and correct screen images 
and graphics files and then print 
them to any of the company’s 
color printers. 

Phone: (408) 922-5800 L 

Circle 1301 on Inquiry Card. 


REPORT WRTTER/OUERY TOOL 
FOR UNIX 

IQ Software’s (Norcross, GA) 
Unix GUI version of Intelligent 
Query, IQ for Motif ($750 per 
workstation) combines the func¬ 
tionality of Intelligent Query 
with special features of Motif, 
such as batch processing, resiz¬ 
able dialog boxes, and hypertext 
help. Initially available on Data 
General’s Aviion, DEC’S Ultrix, 
Hewlett-Packard’s workstations, 
IBM’s RS/6000, SCO’s Open 
Desktop, and Sun’s workstations, 
IQ for Motif supports access to 
relational databases such as In¬ 
formix, Oracle, Sybase, and Rdb 
as well as 3GL file systems such 
as COBOL and BASIC. 

Phone: (404) 446-8880 . 

Circle 1295 on Inquiry Card. 


Software Update 


Network Archivist 3.0, 

Palindrome (Naperville, IL), 
adds optical, DLT, and ex¬ 
panded robotic support, a 
configurable server-migration 
threshold, a choice of auto¬ 
mated tape-rotation models, 
and enhanced rotation config¬ 
uration. $1695. 

Phone: (708) 505-3300. 

Circle 1305 on Inquiry Card. 

SureMaps 2.0, 

Horizons 
Technology 
(San Diego, 
CA), adds 
Windows and 
multiple map capability, a li¬ 
brary of 22 optional map sets, 
the capability to import 
spreadsheet and database files 
containing latitude/longitude 
coordinates or street address¬ 
es, and the ability to draw 
lines, rectangles, circles, and 
polygons to annotate map 
areas. $ 199; optional map 
sets, $99. 

Phone: (619)292-8331. 

Circle 1307 on inquiry Card. 

DeskTracy 2.0, KansasBay 
Systems (Oakland, CA), 
adds control access, a charge 
meter, Ethernet and multiple- 
zone tracking, and an admin¬ 
istration module. $ 149. 
Phone:(510)339-7300. 

Circle 1309 on Inquiry Curd. 

Here & There 1.1, Fifth Genera¬ 
tion Systems (Baton Rouge, 
LA), adds Windows function¬ 
ality and an international 
phone book. $149. 

Phone: (504) 291-7221. 

Circle 1315 on Inquiry Card. 

PC-Write 4.1* Quicksoft 
(Seattle, WA), adds graphics, 
envelope 
printing, a 
customiz¬ 
able status 
line, a 

stress indicator, Windows 
Clipboard support, and 
more. $69. 

Phone: (206) 282-0452. 

Circle 1306 on Inquiry Card. 
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Enterprise-Wide Scheduling in Windows 



The Windows client release of Synchronize ($100 per user), 
a scheduling and task management application, communi¬ 
cates directly across TCP/IP for worldwide access. The 
client/server design supports multiple time zones, letting 
you assign databases across geographic divisions of your en¬ 
terprise-wide network. You can schedule meetings and re¬ 
sources, distribute agendas and memos, assign and track 
tasks, and send out reminders. You have access to daily, 
weekly, and monthly private and group calendar views, pop¬ 
up notes, and automatically updated to-do lists. The soft¬ 
ware supports PostScript printing and can run on palmtops. 
Contact: Cross Wind Technologies , Felton, CA, 

(408) 335-4988. 

Circle 1282 on Inquiry Card. 


CREATE CIRCUIT DESIGNS 

A schematic capture and digital- 
simulation program from Mi¬ 
crocode Engineering (Orem, 
UT), CircuitMaker ($199) lets 
you easily draw, modify, and 
combine circuit diagrams by em¬ 
ploying your mouse to select de¬ 
vices from the device library. 
Advanced editing capabilities in¬ 
clude rubber-band moving of 
wires and devices; cut, copy, and 
paste; and 90-dcgree rotation. 
The simulation feature allows 
you to test a circuit before you 
build it, and the trace option lets 
you simultaneously view the 
states of all nodes as the simu¬ 
lation runs. The macro devices 
feature lets you create your own 
functional devices, and you can 
export and print the circuit and 
waveforms. 

Phone:(801)226-4470. 

Circle 1304 on Inquiry Cord. 


NETWORK SECURITY ▼ 

The Network Security Organiz¬ 
er ($250 for a five-user license) 
from Leprechaun Software (Ma¬ 
rietta, GA) is a network man¬ 
agement tool that gives system 
administrators centralized con¬ 
trol over workstation-based se¬ 
curity and any antivirus system 
that is installed. Additionally, the 
program analyzes network vul¬ 
nerability to viruses and provides 


centralized asset management for 
workstation hardware and soft¬ 
ware as well as centralized re¬ 
porting of virus hits across the 
network. 

Phone: (404) 971-8900. 

Circle 1298 on Inquiry Card. 


The Novell Interface Module 
(from $49.95), PC Guardian's 
(San Rafael, CA) newest Data 
Security Plus module, allows a 
NetWare system administrator 
to manage from a remote loca¬ 
tion all access-control 
functions for a net¬ 
work and for worksta¬ 
tions on the network. 
The module continu¬ 
ally synchronizes your 
name and password 
on the workstation 
with your name and 
password on the net¬ 
work; thus, after gaining access 
to your workstation, you can log 
in to the network at any time 
without having to reenter your 
name and password. 

Phone: (800) 288-8126 or 
(415) 459-0190. 

Circle 1297 on Inquiry Card. 


TWO-WAY CONNECTION 

RcachOut Total Remote ($249) 
from Ocean Isle Software (Vero 
Beach, FL) provides remote con¬ 
trol and remote access across dis¬ 
similar networks. You can use 
the control and access capabili¬ 
ties at the same time or sepa¬ 
rately and dynamically switch 
between them. Features include 
the capability to prepare a docu¬ 
ment on a laptop, dial into the 
office network, and then fax the 
document using the office fax 
software. You can use the Total 
Remote file manager to transfer 
files between two PCs, synchro¬ 
nize files on both machines, or 
use the DOS copy command, the 
DOS shell, the Windows File 
Manager, or other file manager. 
Phone: (407) 770-4777. 

Circle 1294 on Inquiry Card. 


Software Update 


Paragon 4.0, BusLogic (Santa 
Clara, CA), adds enhanced 
drive reconstruction perfor¬ 
mance, remote diagnostics, 
and nonstop server access. 
$995. 

Phone: (408) 492-9090. 

Circle 1311 on Inquiry Card. 

The Far Side Daily Planner and 
Calendar Publisher 3.0, Delrina 

(San Jose, CA), adds an ad¬ 
dress book, searching, sort¬ 
ing, file importing and ex¬ 
porting, printing, and 
integration with Delrina Win¬ 
Fax Pro. $59.95. 

Phone: (408) 363-2345. 

Circle 1312 on Inquiry Card. 

Protab 5.0, DMC Design (San 
Jose, CA), adds a parametric 
fastener library, automatic 
border insertion and scaling, 
automatic associative ordi¬ 
nate dimensioning, improved 
orthograph ic - to- isometric 
conversion, batch plotting, 
and AutoCAD integration 
with XTreeGold. $299. 
Phone: (408) 238-9190. 

Circle 1310 on Inquiry Card. 

RoboHetp 2.0, Blue Sky Soft¬ 
ware (La Jolla, CA), adds the 
ability to use a single text 
source for the help system 
and printed documentation, 
an error wiz¬ 
ard, enhanced 
hypertext link¬ 
ing, new 
graphics capa¬ 
bilities, the 
ability to im¬ 
port existing help-project 
source files, and simulation 
mode. $495. 
Phone:(619)459-6365. 

Circle 1308 on inquiry Card. 

By Design for WordPerfect 6.0, 

Streetwise Software (Santa 
Monica, CA), adds a multi¬ 
function address book; the 
Smart Docs Design System; 
improved and new design 
tools, fonts, and clip art; and 
Quick Doc. $99. 

Phone: (310) 829-7827. 

Circle 1313 on Inquiry Canl. 
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YOUR DIRECT LINK CARD 



For free product information , maii your compieted card 
today For quicker response, fax to 1-413-637-4343! 


* 


es, I w 



information on the folio 



1. For FREE 
product 
information 
from individual 
advertisers, 
circle the 
corresponding 
inquiry numbers 
on Your Direct 
Link Card! 


2, Print Your 
Name and 
Address 

Answer questions "A" 
through "E" and maii 
or fax card to 
t-413-637-4343. 


3. Product 
information will 
be rushed to 
you from the 
selected 
companies! 


Fill out this coupon caref ully. Please Print 


Name 


Trite 


Company 

Address 


Crty 


Phone 


Inquiry Numbers 52-238 


Country Code 


A. What is your primary job 
functlon/princlpal area of 
responsibility? (Check one] 

1 □ W&D1P 

2 □ FnjflrOTirrajrfSyatBnra Analyst 

3 131 MminsIraUrin/Managenwrl 

4 □ SaSesTMarteUng 

5 J Ef^neer/Scionbst 

6 2 Other 

B. Whal Is your level of management 
responsibility? 

7 2 Sanlar-leww 6 □ Professional 


D. What operating systems are you 
currently using? (Check all Ihst apply) 

12 □ PG/MSrDQS 15G Unix 

13 □ DOS * Window* 16 : J Mnrf*5 

UJ OS/2 17 3 VAXVMS 

E. For how many people do you 
Influence the purchase ol hardware 
or software? 

la J >-25 20 LI 51^ 

IB J 26-50 21 J iQOormore 


6 J Middle-level 

C- Are you a reseller (VAfl, VAD h 
Dealer, Consultant)? 

10 p Ves ii u No |M ovenfl tje r 1993 


190 97 981 


Card Valid untit January 31J994 

Inquiry Numbers 239-425 


52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

52 

63 

64 

55 

66 

67 

6Q 

81 

70 

71 

7 ? 

73 

w 

75 

76 

77 

70 

79 

B0 

01 

32 

83 

H4 

05 

S6 

07 

80 

09 

90 

91 

•42 

93 

94 

95 

96 

97 

98 

99 

100 

101 

102 

103 

104 

105 

106 

107 

108 

109 

110 

111 

112 

113 

114 

115 

116 

117 

118 

119 

f& 

121 

122 

123 

T24 

12$ 

126 

127 

12B 

129 

130 

131 

132 

133 

134 

135 

136 

137 

130 

139 

140 

141 

142 

143 

144 

145 

146 

147 

140 

149 

190 

151 

158 

153 

154 

155 

156 

157 

158 

159 

160 

161 

162 

163 

164 

165 

166 

167 

160 

109 

171 ) 

171 

172 

173 

174 

m 

176 

177 

176 

T79 

180 

1B1 

182 

183 

184 

165 

1S6 

187 

IBB 

IBS 

190 

191 

192 

193 

194 

195 

196 

197 

190 

199 

200 

201 

202 

003 

204 


206 

207 

266 

209 

210 

211 

212 

213 

214 

215 

216 

217 

218 

219 

220 

221 

222 

223 

224 

225 

226 

227 

226 

229 

230 

231 

232 

233 

234 

235 

238 

237 

238 


Inquiry Numbers 42&-612 


426 

427 

420 

429 

430 

431 

432 

433 

434 

435 

436 

437 

430 

439 

440 

441 

442 

443 

444 

445 

446 

447 

440 

449 

450 

451 

452 

453 

454 

455 

456 

457 

458 

459 

460 

461 

462 

463 

464 

465 

466 

467 

460 

469 

470 

471 

472 

473 

474 

475 

476 

477 

478 

479 

400 

401 

402 

403 

404 

485 

486 

487 

408 

489 

■190 

491 

492 

493 

434 

495 

496 

497 

490 

499 

SD0 

501 

502 

503 

504 

505 

506 

507 

500 

509 

510 

511 

512 

513 

514 

515 

516 

517 

516 

519 

520 

521 

522 

523 

524 

525 

526 

527 

520 

529 

530 

531 

532 

533 

534 

535 

536 

537 

538 

639 

540 

541 

542 

543 

544 

545 

546 

547 

543 

549 

550 

551 

552 

553 

554 

555 

556 

557 

550 

559 

560 

SSI 

562 

563 

564 

565 

566 

567 

568 

569 

570 

571 

672 

573 

574 

575 

576 

577 

578 

579 

500 

501 

582 

503 

584 

505 

506 

507 

580 

509 

590 

591 

592 

593 

594 

595 

596 

597 

596 

MCI 

600 

601 

602 

603 

604 

605 

606 

607 

600 

609 

610 

611 

612 


Inquiry Numbers 800-906 


800 

001 

802 

003 

801 

005 

000 

007 

aoa 

009 

sro 

011 

012 

013 

814 

815 

016 

617 

BIB 

619 

M0 

021 

022 

023 

024 

025 

B26 

627 

m 

829 

030 

B31 

032 

833 

834 

835 

836 

037 

038 

mo 

840 

841 

042 

043 

944 

845 

046 

047 

848 

849 

850 

851 

862 

853 

054 

855 

056 

057 

050 

050 

860 

861 

862 

863 

064 

865 

886 

867 

060 

809 

870 

871 

872 

873 

674 

675 

676 

077 

870 

079 

aao 

001 

802 

003 

084 

885 

806 

887 

088 

889 

890 

891 

092 

893 

894 

895 

896 

897 

698 

899 

900 

901 

902 

903 

904 

905 

906 

907 

900 

909 

910 

911 

912 

913 

914 

915 

916 

017 

918 

919 

920 

921 

922 

923 

924 

925 

926 

927 

92B 

929 

930 

931 

S32 

933 

954 

935 

936 

937 

930 

m 

940 

941 

942 

943 

944 

945 

948 

947 

948 

949 

950 

951 

952 

953 

954 

955 

956 

957 

956 

959 

960 

961 

962 

963 

964 

965 

966 

967 

906 

969 

970 

971 

972 

973 

974 

975 

976 

977 

970 

979 

960 

991 

902 

903 

SB4 

985 

986 


239 
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241 
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244 

245 

246 

247 

248 
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250 

251 
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253 

254 

255 

256 

257 

258 

259 

260 

261 

262 

263 

264 

265 

266 

287 

268 

269 

270 

271 

272 

273 

274 

275 

270 

277 

270 

279 

200 

281 

202 

283 

284 

285 

206 

287 

268 

289 

290 

291 

292 

293 

294 

295 

296 

207 

298 

299 

300 

301 

302 

303 

304 

305 

306 

307 

300 

309 

310 

311 

312 

313 

314 

315 

316 

317 

318 

319 

320 

321 

322 

323 

324 

325 

320 

327 

320 

329 

39b 

331 
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335 

336 
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339 
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341 
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343 

344 
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346 
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366 
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374 

375 
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378 
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392 
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395 

396 

397 
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400 
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402 
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406 

407 

408 

409 

410 

411 

■11L 

413 

414 

4 IP 

416 

417 

410 

419 

420 
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422 
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613 

614 

615 

616 

617 

610 

619 

620 

621 

622 

623 

624 

625 

626 

627 

628 

629 

630 

631 

632 

m 

634 

635 

638 

637 

638 

839 

640 

641 

642 

643 

644 

645 

046 

047 

640 

649 

650 

651 

652 

653 

$64 

ess 

656 

657 

65S 

659 

660 

661 

662 

663 

664 

665 

666 

667 

668 

669 

670 

671 

672 

673 

674 

675 

676 

677 

678 

679 

650 

Ml 

682 

083 

m* 

605 

1Mf; 

507 

608 

689 

690 

091 

$62 

693 

694 

695 

696 

897 

090 

699 

760 

701 

762 

703 

m 

705 

706 

707 

708 

m 

710 

711 

712 

71$ 

7t4 

715 

716 

717 

718 

719 

720 

721 

722 

723 

724 

725 

726 

727 

728 

729 

730 

731 

732 

733 

734 

735 

736 

737 

738 

739 

740 

741 

742 

743 

744 

745 

746 

747 

740 

749 

750 

751 

752 

753 

754 

755 

756 

757 

758 

759 

760 

761 

762 

703 

704 

765 

766 

767 

768 

769 

770 

771 

772 

773 

774 

775 

776 

777 

778 

779 

780 

781 

782 

7S5 

704 

7S5 

786 

787 

756 

m 

790 

701 

792 

793 

794 

795 

798 

797 

79B 

799 
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967 

m 

m 

m 

991 

992 

993 

994 

995 

996 

997 

998 

a do 

1000 

1001 

1002 

1003 

1004 

1005 
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1007 

1006 

1009 

into 

1011 

1012 

1013 

1014 

1015 

1016 

1017 

1018 

1019 

1020 

1021 

tQ22 

1003 

1024 

10GS 

1026 

102? 

1028 

t029 

1030 

1031 

1032 

1B33 

1034 

1035 

1036 

1037 

1038 

1039 

1W0 

1041 

1042 

1043 

1044 

1045 

1046 

1047 

1048 

1049 

1050 

1051 

1052 

1953 

1054 

1055 

1066 

1057 

10S8 

1059 

1060 

1061 

1062 

1063 

1D$4 

1065 

1066 

1067 

1068 

1069 

1070 

1071 

1072 

1073 

1074 

1075 

1076 

1077 

1078 

1079 
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1081 

1082 

1083 

t084 

1085 

1086 

1087 

1060 

1089 

1090 

1091 

1092 

1093 

1094 

1095 

1096 

1097 

1090 

1099 

1100 

1101 

1102 

1103 

1104 

1105 

1106 

1107 

1108 

1109 

1110 

1111 

1112 

1113 

1114 

1115 

1116 

1117 

1118 

1119 

1120 

1121 

1122 

1123 

1124 

1125 

1126 

1127 

1128 

1129 

1130 

1131 

1132 

1133 

1134 

1136 

1136 

1137 

1138 

1139 

1140 

1141 

1142 

1143 

1144 

1145 

1146 

1147 

1140 

1149 

1150 

1151 
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1155 
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1107 

1160 

1169 
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1171 

1172 

1173 

1174 

1175 

1176 

1177 

1178 

1179 

1180 

1181 

1102 

lira 

11B4 

ties 

1186 

1187 

1180 

1109 

1190 

1191 

1192 

1193 

1194 

1195 

1196 

1197 

1190 

1199 

1200 

1201 

1202 

1203 

1204 

1305 

1306 

1207 

1205 

1209 

1210 

1211 
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12T3 

1214 

1215 

1216 
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1218 

1219 
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1226 
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1234 
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l?4‘ 
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1315 
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1332 

1333 
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1339 
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1342 

1343 

1344 
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1346 

1347 
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1351 
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1353 
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1356 

13S7 

1358 

1359 
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1384 
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1386 
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1399 

1400 
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1405 
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1420 

1421 

1422 
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1424 
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1426 

1427 
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Product Category 

Information 

Circle the numbers below for 
additional Information on the 
products you're interested In- 


Hard ware 

Accessories/Suppliss 1 

Add-m Boards 2 

Bar Coding 3 

Communicattons/Networking 4 
Computer Syslems 5 

Dala Aoquisitjon 6 


Disks & Optical Drives 7 

Dlskettes/Dupiicalors 0 

Fax Boards/Machlnes 9 

Graphics Tablets/Mice/ 

Pen Inpul 10 

Keyboards 11 

LAN Hardware 12 

Laptops & Notebooks 13 

Mali Order 14 

Memory/Chtps/LFpgrades 15 

Miscellaneous Hardware 16 

Modems/Mulliptexara 17 

Monitors & Terminals 10 


Muttimedla 19 

PrintersFtotters 20 

Programmable Hardware 21 

Scanners?OCFl/DlgElizers 22 

Taps Drives 23 

UPS 24 

Software 

Business 25 

CAD/CAM 26 

Communlcatlotia/Netwcifklng 27 
Dala Acquisition 20 

Database 29 


Eckrcatlonal 30 

Erigineering/'Sciactjfic 31 

Bitertainmanl 32 

Graphics 33 

Macintosh 34 

Mail Order 35 

Malhemalical/Slatistical 36 

Miscellaneous Software 37 

On-Line Services 36 

Operating Systems 39 

Programming Languages? 

Tools 40 

Security 41 


Shareware 

42 

Software Duplication 

43 

Spreadsheets 

44 

Unix 

45 

Utilities 

48 

Windows 

47 

Word Processing 

48 

General 

Books/Publications 

49 

Recruitment 

50 

Miscellaneous 

51 
























YOUR DIRECT LINK CARD 



For free product information, maii your compieted card 
today For quicker response, fax to 1-413-637-4343! 


See reverse side 
for card. 
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t. For FREE 
product 
information 
from 

individual 
advertisers, 
circle the 
corresponding 
inquiry 
numbers on 
Your Direct 
Link Card! 


2. Print Your 
Name and 
Address 

Answer questions "A" 
through "P and mail 
or fax card to 
1-413-637-4343. 


3. Product 
information 
will be rushed 
to you from 
the selected 
companies! 
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<•* SUBSCRIBE TO BYTE! 

With BYTE, you can compete more effectively in complex global markets... 


Y I 1 want to rece ’ ve BYTE for a full yean 12 monthly issues plus 
i L the FREE Annual Special Issue. 

Payment method — charge my subscription to: 

□ Visa □ Access/Eurocard/MasterCard □ American Express 

Card No._Expiry date_ 

Signature__ 


or □ I enclose payment now 
Name _ 


Address 



.Title. 


.Code. 


IB3N037 


✓ Tick your subscription price 

Please lick one box: 

Fast Surface Delivery 

□ £35 United Kingdom 

□ 120DM Germany 

□ 412Fr France 

□ 136 Guilders Netherlands 

□ 102 SFR Switzerland 

□ 88,980 Lire Italy 

□ £35 All other European Countries 

□ SUS60 Non-European Countries 
Air Delivery 

□ £46 United Kingdom 

□ 160DM Germany 

□ 549Fr France 

□ 181 Guilders Netherlands 

□ 136 SFR Switzerland 

□ 118,640 Lire Italy 

□ £46 All other European Countries 

□ SUS85 Non-European Countries 


IB3N045 


Please allow 8-10 weeks for processing. Thank you. 


Your satisfaction is GUARANTEED! 
If you are dissatisfied, cancel anytime 
for a refund on all unmailed issues. 
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*cach month, you can lake advantage of BYTE's International Section with 
hard-hitting news, and coverage of important world-wide events... 







\ I want to receive BYTE for a full year. 12 monthly issues plus 

1 L v3 the FREE Annual Special Issue. 

Payment method — charge my subscription to: 

□ Visa □ Access/Eurocard/MasterCard □ American Express 

Card No._Expiry date_ 

Signature_ 

or □ I enclose payment now 

Name _Title_ 

(Pleat* Print) 

Address_ 


_Code 

Country_ 

Please allow 8-10 weeks for processing. Thank you. 


✓ Tick your subscription price 

Please tick one box: 

Fast Surface Delivery 1B3N037 

□ £35 United Kingdom 

□ 120DM Germany 

□ 4l2Fr France 

□ 136 Guilders Netherlands 

□ 102 SFR Switzerland 

□ 88,980 Lire Italy 

□ £35 All other European Countries 

□ SUS60 Non-European Countries 

Air Delivery IB3N045 

□ £46 United Kingdom 

□ 160DM Germany 

□ 549Fr France 

□ 181 Guilders Netherlands 

□ 136 SFR Switzerland 

□ 118,640 Lire Italy 

□ £46 All other European Countries 

□ $US85 Non-European Countries 


Your satisfaction is GUARANTEED! 
If you are dissatisfied, cancel anytime 
for a refund on all unmailed issues. 





.. and receive up to date information on new products and emerging technologies. 

SUBSCRIBE TO BYTE! 
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UNIX is changing the world of computers, the world 
of business-quite simply, changing the world. It’s 
revolutionizing office automation. It’s required for 
U.S. government computer contracts. It’s the 
backbone of information strategies worldwide. 


That’s why you need UmWoRLD-tim magazine that 
keeps you up to date on the rapidly changing world of 
open systems computing. Each issue brings you the 
latest product trends and technical advances that can 
affect your business. The inside story on some of the 
biggest high-tech companies. Easy-to-undcrsland 
programming lips and tutorials that can help your 
company use UNIX to its fullest. And unbiased 
hardware and software reviews to help you invest wisely 
when you buy. 


UstxWorld’s in-depth features go beyond dry 
technical facts to show how the pieces fit logelher—to 
tell you what’s important about the advances and 
strategies that are changing your world. And 
UmWoru) consislently offers the freshest, most 
down-to-earth writing that you’ll find in any 
computer publication. 

Subscribe today and receive the next 12 issues of 
UmxWorld for just $51.00—half the regular 
newsstand price. Save even more by ordering for two 
or three years. You can’t lose—every subscription to 
UnixWoru) comes wilh a no-risk guarantee*. 

Use the accompanying card or write to: 

UmxWoru ) Subscription Services 

P.O. Box 570, Highblown, NJ, U.SA. 08520 9328 


If you re into UNIX, you need UmxWorld 


UnixWorld 

McGraw-Hill's Magazine of Open Systems Computing 


* UmxWom.0 s no-risk guarantee: tf not satisfied, cancel and receive a full refund for me balance of your subscription UNIX is a registered trademark of UNIX System Laboratories Inc. 










What’s New 


Software 



A Link for Pen-Based Systems 


Communications 
software for pen 
computers, Mobile 
Access-Personal 
($195) lets pen- 
based devices that 
use AT&T Hobbit 
or Intel 80x86 
processors access 
on-line information 
and send and re¬ 
ceive documents 
over cellular, two- 
way radio, and 
land-based phone 
lines. Connectivity 
is via such transfer 
protocols as 
Text/ASCII, XMO¬ 
DEM, YMODEM, and ZMODEM, and Hermit. You can capture 
and reuse text to create commands and use the snippets list 
for instant access to terminal commands you use frequently. 
Contact: Notable Technologies, Foster City, CA, 

(510) 208-4400. 

Circle 1283 on Inquiry Card. 


AD HOC WORK-FLOW 
MANAGEMENT 

Developed as an application for 
Knowledge Integration Center’s 
(Dublin, OH) cross-platform 
work-flow manager KI Shell, 
Track-It ($400) can also be used 
as a stand-alone program. Track- 
It lets you plan, assign, and track 
daily ad hoc work on a project, 
giving you the capability to route 
forms and folders, access word 
processors and E-mail systems, 
and assign work to specified in¬ 
dividuals or to a pool of individ¬ 
uals. You can also indicate the 
authorized level of effort ex¬ 
pected of project members and 
specify reporting milestones. 
Phone: (614) 792-9993. 

Circle 1300 on Inquiry Card. 


IMAGING FOR RESEARCH ► 

Image-processing software 
for scientific applications, 
Image-Pro Plus for Win¬ 
dows ($1999) is built on the 
multiplatform developer’s 
toolkit HAIL (Halo Ad¬ 


vanced Imaging Library). The 
Media Cybernetics (Silver 
Spring, MD) software allows you 
to capture and process images: 
make manual and automatic 
measurements and classifica¬ 
tions; define areas of interest; ex¬ 
tract individual color channels, 
process them, and merge them 
back into the original image; an¬ 
alyze histograms and line pro¬ 
files; and perform JPEG com¬ 
pression. The software supports 
TWAIN scanners, is OLE 1- 
compliant. provides network ac¬ 
cess, and has a record/playback 
capability to automate repetitive 
tasks. 

Phone: (301) 495-3305. 

Circle 1293 on Inquiry Card. 


OPEN DATABASE 
CONNECTIVITY LINK 

An ODBC-compliant database 
utility for Windows, dbLink 
(from $199) from AT Software 
(Westlake Village, CA) lets you 
access and link data from any 
application that ODBC drivers 
have been developed for, such 
as dBase, Oracle, Paradox, SQL 
Server, SQL for NetWare, and 
SQLBase, to Windows applica¬ 
tions that support DDE. Setup is 
automatic; dbLink operates in¬ 
dependently of database format. 
Phone: (805) 373-0051. 

Circle 1302 on Inquiry Card. 

E-MAIL LINK 

Cyberdesk ($395) from Cyber- 
Corp (Kennesaw, GA) lets you 
connect to and manage multiple 
E-mail and public information 
systems. Compatible with Com¬ 
puServe, MCI Mail, The Well, 
and cc:Mail, Cyberdesk’s spe¬ 
cial agents log on to each sys¬ 
tem and retrieve public and pri¬ 
vate messages and on-line files. 
The program lets you set up a 
scheduling routine for it to fol¬ 
low while you work on other 
projects, and it lets you converse 
with colleagues who use differ¬ 
ent E-mail systems. A single ad¬ 
dress book applies to all systems. 
Phone: (404) 424-6240. 

Circle 1303 on Inquiry Card. 

MULTIDIMENSIONAL ANALYSIS 

A spreadsheet that uses multidi¬ 
mensional analysis, Corporate 
Vision, The Super Spreadsheet 
($690) provides direct access to 
your database and lets you build 
graphs and spreadsheets that au¬ 
tomatically view relationships 
among all fields in a database. 
From IntelligenceWare (Los An¬ 
geles, CA), Corporate Vision 
supports hypergraphs, customiz¬ 
able dialog boxes, and hypertext. 
Windows-compatible Corporate 
Vision’s open architecture lets 
you access data from databases 
such as dBase, Paradox, Oracle, 
Sybase, and SQL Server. 

Phone: (310)216-6177. 

Circle 1299 on Inquiry Card. 


Software Update 


Drawing Librarian for Windows, 

SoftSource 
(Bellingham, 

WA), now can 
add AutoCAD 
drawings to any 
Windows pro¬ 
gram. $99. 

Phone:(206) 

676-0999. 

Circle 1314 on Inquiry Card. 

TapeWare LAN/386 4.2, Emeri¬ 
tus Technologies (Fresno, 
CA), adds a built-in tape-ro¬ 
tation manager with nine ro¬ 
tation schemes, NetWare 4.x 
Directory Service support, 
Btrieve 6.0 open-file-data¬ 
base support, capability to 
read ARCserve and ARCsolo 
tapes, and faster backup and 
restore speeds. From $299. 
Phone: (209) 292-8888. 

Circle 1316 on Inquiry Card. 

WordPerfect 3.0 for Macintosh, 

WordPerfect Corp. (Orem, 
UT), adds feature compatibil¬ 
ity with new versions of 
WordPerfect on other plat¬ 
forms and support for Ap¬ 
ple’s latest technologies, such 
as AOCE. It also integrates 
Grammatik 5. $495. 

Phone: (801) 225-5000. 

Circle 1317 on Inquiry Card. 

PaperLess Filer 2.3, PaperLess 
Corp. (Richardson, TX), adds 
the ability to manage non-im¬ 
age data and applications 
software from within its ap¬ 
plication framework, new 
media management functions, 
and enhanced batch capabili¬ 
ties. The network version 
adds multilevel security. 

$495. 

Phone: (214) 235-4008. 

Circle 1319 on Inquiry Card. 

BrainMaker 3.0 for Windows or 
DOS, California Scientific 
Software (Nevada City, CA), 
adds tighter control over 
training, integration with 
other software, and full inte¬ 
gration with Windows. $195. 
Phone: (916) 478-9040. 

Circle 1318 on Inquiry Card. 
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If you’re tired of playing matchmaker 
to software applications (even ones 
from the same vendor), you’ll be pleased 
to hear this. There is a product that does 
it for you, now. Prodea Synergy "makes 
the programs you already have, and what you’ve built with them, work together. A few points 
aid clicks, and applications will exchange just about everything but valentines. 

Mr. R. Lee Allen of Schering-Plough, a company already using Prodea Synergy, 


put it less romantically 
although no less enthusiasti- 


MS Access 

liimtj# 


Quattro Pro 


Harvard Graphics 



CC Mail 



_ 

Query DB sales Analysis Sales Charts Report Dish. 

Cally, “It’s not like snything out Brtuj nnd drop the icon**, connect them with arrow*}. Data flows automatically, 

there before. It's more than OLE or DDE. It transcends both languages and APIs!’ 

You should also know that what you build is easy to pass on to others, without 
worrying about hot links, paste links or file location. Prodea Synergy runs under 
Windows’; costs $495 and has a 30-day guarantee. For a limited time you also get a $200 
introductory cash rebate. Call us at 1-800-PRODEA-L Your software programs will 
never look at one another the same way again. SyUCfgy" 


© 1993 Pmlci. All products *ik! b«n4 IWMS &re irademarlts nr recurred tratteimrits of their respective aimers. 









Quatech, your communication source for 

RS-232, 422 and 485 adapters. 




Q uatech manufactures a com¬ 
plete line of communication adapt¬ 
ers for PC/XT/AT®, Micro Channel® 
and compatible buses to meet asyn¬ 
chronous and synchronous, serial 
and parallel communication require¬ 
ments with protocols such as RS- 
232, RS-422, RS-485, Current Loop 
and IEEE488. 

oftware support for SCO Unix®, 
Windows®, Xenix®, OS/2 " and DOS. 

^Data Acquisition and Indus¬ 
trial I/O products manufactured by 
Quatech are also available. Call for 
a free Data Acquisition and Com¬ 
munication Handbook today. 


O ommunication adapters fea¬ 
turing: selectable/shareable inter¬ 
rupts, 16550 availability (baud rates 
up to 256K on standard asynchro¬ 
nous adapters) and address 
configurable as any COM port. 
Multiport adapters feature 2,4, and 
8 ports with independent serial in¬ 
terfaces. Most adapters provide AT 
interrupts (IRQ 2-7, 10-12, 14, 15). 

T 

I echnical support for our prod¬ 
ucts are available free of charge. 

800 - 553-1170 

FAX: 216-434-1409 
BBS: 216-434-2481 


t? QUATECH 


662 Wolf Ledges Parkway, Akron, Ohio 44311 
U.S.A. (216J 434-3154. International: Austra- 
iia/lnterworld Electronics 03-563-5011, 
Canada (Westem)/lnterwor!d VCR 604-984- 
4171 (Toronto office416-513-7027), England/ 
Diamond Point International 634-722-390, Fln- 
land/Lab Hitech OY 358-0-804-2522. France/ 
Elexo 33-1 -69302880, Germany/Jupiter Elec¬ 
tronic Systems 061 81/75041 p Israel/RCM Ltd. 
972- 03-5447885, Italy/N.C.S. Computer Italia 
0331 /770-G16 P Neth e rlan ds/ACA L A u riema 
040-502602, Korea/Sam Boo Enterprise Co. 
82-2-538-4001, Spain SANTA Barbara SA 
343-4188116, Singapore Bliss Services Pte 
Ltd (65) 338-1300, South Africa Eagle Elec¬ 
tronics 27 21 234943, Switzerland Amiro Tech. 
Engin, 37-231 1 -18. IBM PC-XT/AT r OS/2and 
Micro Chan nel are registered 
trademarksoflBMCorp.AI] a ^ e 

other trademarks are of thei r l— * n 
respective com pan ie s. \ U. S. A. 


Circle 124 on Inquiry Cord. 
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Mail Order 

The latest offerings from 
vendors supplying 
products of all leading 
manufacturers at extremely 
competitive prices. 


Hardware/Software Showcase 

This categorized four-color display 
section makes it easy to find 
Hardware and Software products from 
a wide variety of manufacturers 
and suppliers. 


Buyer's Mart 

From Accessories to Laptops 
to Word Processors, you can 
easily find the dealers you are 
looking for in this directory of 
products and services. 


356 


382 392 


ILLUSTRATION: SUSAN KINGSBURY 


BUYER'S GUIDE 






















COMPUTER DISCOUNT WAREHOUSE 



COMPUTER DISCOUNT WAREHOUSE 


Canon BJ-200 BubbleJet 


PC Magazine seys, Vmany users 
will be hard-pressed lo see any 
difference between this end laser 
primed pages wilhoul resorting lo s 
magnifying glass. 11 
December 22,1G92 
/ Multi-Purpose Feeder Holds 100 
Sheets Letier/LsgaJ Paper and Feeds 
"Diem Automaliealty / 40KB RAM / SKB Cache / Parallel 
Inlorfaea / Operates at 42 dbA or Less / Canon Native, 
Epson* LQ and IBM X24E Emulations ■/ Weighs 6,6 lbs 
/ 2 Year Limited Warranty 

COW* Price, $268.12* CDW 24344 

' After $30 Manufacturers Rebate 



WHY PAY 
RETAIL? 

CDW Sells 
For Less 


NEC UltraLite 
Versa 

/ Upgradable I486SL CPU S 4MB RAM, 

8KB Cache ^ PCMCIA Slot. Memory 
Card Slot, Docking Station Port J CCD 
Monochrome or Active Main.* Color 
Display: Monochrome Is 
Upgradeable to Color j Preloaded 
MS-DOS S O, Windows 3-1 
48681725 120MB 

Mono/Color. $2712,09/$3777*36 27526/27521 

486SU33 130MB 

Mona/Color.. $3222.99/$4287.25 30053/30054 

Call Your CDW Amount Rep Today for Into on The Entire Versa Lne-Up? 



HARDWARE, SOFTWARE & PERIPHERALS AT DISCOUNT PRICES 


^NOVELL 


5 USER CD.. 

10 USER CD ........ 

25 USER CD. 

50 USER CD.. 


Netware V3,1 2 NEW 

NEW V3.12 5 USER CD... 

NEWV0.12 10 USER CD. 

NEW V3 12 25 USER CD_ 

NEW V3 13 50 USER CD.-. 

SPT III V3-11 

5 USER. . .. 

10 USER....... 

20 USEfl .. 


....721,36 

.1435.21 

.227*39 

J254 7* 

1544.37 

.2406.66 

313421 


50 USE*.... 

Netware V2,2 

3 USER 3,5" ....... Wi tt 

tO USER 3.5"...... .341.60 

NETWARE LITE 1 USER...„„. 6S.O0 

NETWARE LITE $TART£r KRT. 139 35 

NEtOOO ETHERNET COAX CARD • 97 49 

NE2O0O PLUS ETHERNET COAX CARO . 115.27 

NE320Q EISA ETHERNET COAX CARD . 679 12 

TIR>MVS*rt>MUJ> 

TC5143 ETHERNET 1 GtJT_ 553,52 

TC5045 ETHERNET 1GBT. 206.48 

TC6143 ETHERNET 1DET .. 99-73 

TC5055 ETHERNET 0 PORT CON 1Q0T . 325,79 

TC&242 ARCNET 5 BIT COAX CARD.. 66.34 

. I’ COAX CARD.17B.BS 

TC&342 ARCNET* TP CARD. ItJO.TE 

TC6245 ARCNET ALL-IN-ONE CARD . 171,94 

TC8M0 ARCNET PASSIVE 4 PORT hrJB COAX 66 20 
T1^25D ARCNET ACTIVE 6 PORT HUB COAX . .342.37 
TCSDSO AFO'tT ACtWE 16 PORT HUB COAX 52171 
TCS251 ARCNET SPORT SMART HUB CCAX ..456,37 
TG&151 ARCNET 16 PORT SMART HUB COAX... 5 5 B.BT 
TO*035 TOKEN RING 4M&PS CARD .. ,, 29S-89 

TC4045 TOKEN RING 1674 CARD... 359 44 

TG4Q46 TOKEN RING lGM MCA CARD_ 405.96 

TC405O 16 PORT MAU STK^-.,-,^.. 639.43 

TONS tOQMBPS COAX CARD. 437 17 

TCN5 «OOMBPS EISA COAX. CARD. .609.91 

TCNS IO0MBPS STP CARD. 457.71 

tcns ioombps fiber optic card. tig.bo 

TCNS 100WBRS6PORT5MAHTHJBCOAX. .1386 27 
TOE 1GGMBPS S PORT SMART HUB COAX.... H 41 04 
TCNS tOOMBPS a PORT SMART HUB STP 1169.75 
TCNS 1C0MSPS 0 PORT SMART NUB FIBER .1415 90 


# ARTISOFT 


2MBPS ETHERNET CARD. ...129.69 

AE1/T ETHERNET -OBT CARD. 127 ft? 

AE2 ETHERNET COAX CARD. 189.05 

AE2TT ETHERNET 10BT CARD. 200.95 

AE3 ETHERNET COMBO CARD ... 224 68 

NOGERUNNER 2000A. 217.34 

NOOERUNNER 2000T. HKL2? 

NOOERDNNER ZOQQC. . 190-27 

NODERUNNER 300QM7TC... 246 30 

CENTRAL STATION... 389,23 

1Q&T 5 PORT INTERNAL HUB. 272.27 

AE2 STARTER KIT .. 444.44 

AE2 STARTER KIT WINDOWS. Sf?.6B 


LANTASTIC SOFTWARE . 69.00 

LANTASTIC FOR WINDOWS SW . 129 M 

ARTTICOMM SOFTWARE . 210.54 

T-RUNNER 0 PORT 10BT. .219.44 

T-PUNN ER 12 PORT 1Q*T .. 497 49 


SMC 


ULTRA 16 BIT ETHERNET COAX _ 

ULTRA 15 BIT ETHERNET I OBT... 

ULTRA 16 bit ETHERNET COMBO .... 

ETHERCARDf ELITE 0 BR COAX .. 

ETHERCARD+ ELITE COAX .. 

ETHERCARD+ ELITE COAX 6PK. 

ETHERCARD+ ELITE MCA COAX. 

ETHERCARD+ ELITE 10BT. 

ETHERCARD+ELITE 10BT5PK. 

ETHERCARD+ ELITE MCA 1&BT. 

ETHERGARD+ ELITE EISA 10BT ... 

ETHERCARD+ ELITE COMBO. 

ETHERCARD+ ELITE COMBO 6PK. 


—ittttiii run 11 ii — 

3000 ETHERNET CARD 10BT. 09,6 i 

301fl ETHERNET CARD COAX. 

3916 ETHERNET CARD IDfiT. 19U0 

3609 ETHERNETS PORT CON 10BT .. 330*1 

3512 ETHERNET 12+2 PORT CON 1 OBT *14.13 

3492 TRANSCEIVER AUfBNC. T«0 l® 

3492 TRANCEIVER AUOTP.. 110.16 


PC6Q9FS ARCNET CARD COAX. 1ft 

PC130 ARCNET CARD COAX ... ft 

PC130E ARCNET CARD COAX.. ft 

ARCNET 1 PORT ACTIVE HUB COAX.. 
TOKENCARD ELITE m 


TE IBM.„ 

3Cor 


3C503 ETHERLINK IIS BIT COAX_ 1*3.11 

3C59G ETHERLINK 11 COAX. 159*4 

3D503 ETHERLINK H 10BT... 17UH 

3C509 ETHERLINK III CCrAX . 1 3t.it? 

3C569 ETHERLINK III COAX 5 PK. 530.12 

3C509 ETHERLINK HI TOST. 

3C509 ETHERLINK (H 10BT 5 PK.. 

3C509 ETHERLINK III MCA 1DBT_ 

3C5CG ETHERLINK III COMBO 
3C5C9 ETHERLINK HI COMBO 5 PK 

3C57B ETHERLINK EISA OOAX. 

3C5T9 ETHERLINK EISA 10ST_ 

3C16Z712 PORT LlNKbDIlOeR 190T 


S3TJ7 


Xircom 


SyDftS 


PRO NOTE 42WB PARALLEL 
PUMA 33MB PARALLEL 

MARLIN tOSMB I NT IDE. 

HlNlS INT SCSI W/ADPT ......... 

00M0 EXT SCSI WfA DPT 

S Mountain 

TD-250 250MBI NT IDE ... 

FS05OO- 305MB INT IDE. 

1209-4 4GB JNT SCSI. 

1209-4 4GB EXT SCSI..,., 


II{WIN 


NETWORKING PRODUCTS 


IBM TOKEN RING 

IBM TOKEN RING IBrt MA-—.. ..961,40 

IBM TOKEN RING 1GJ4 MCA... _...059..B5 

IBM TOKEN RING MAD..... 458 99 

INTEL NETWORKING 

ETHEREXPRESS 15 COAX. ,»49 

ETHEREXPRESS 16 COAX 5 FK. 461,63 

ETHEREXPRESS MCA COAX.. 168 52 

ETHEREXPRESS 16 10BT. 99-49 

ETHERS XPRE 5S T6 tQBT 6 PK. ,, 479,7* 

ETHEREXPRESS MCA 10BT . 166 52 

ETHEREXPRESS tfi COMBO. 116.77 

ETHEREXPRESS FLASH COMBO. 116.77 

ETHEREXPRESS FLASH COMBO 5 PK . 636 M 

ETHEREXPRESS EISA COAX. 39^.36 

TOKENEXPRESS 16W . 399.53 

NET PORT II COAX' 1 19BT . 35Jt. 97/35:8.97 


WYSE TERMINALS 


WVSE 30 AMBER OR GREEN..... 279.51 

WYSE 50 AMBER OR GREEN, . 555, W 

WYSE 60 AMBER, GREEN, WHITE. 279.60 

WYSE 150 AMBER, GREEN, WHITE. 268.50 

WYSE t60 AMBER GREEN, WHITE. 329 92 

WYSE >85 AMBER. GREEN. WHITE. 329 14 

WYSE 325 COLOR. ..Si 1.93 

WYSE 376 COLOR... 779J4 

iir nTim .i.mi i mm 


PE31OBC POCKET ETHERNET COAX 314.M 

PE310B2 POCKET ETHERNET COAX. 2H 65 

PE310BT POCKET ETHERNET 10BT . 71* 31 

PA2O2B0 POCKET ARCNET COAX 236 30 

PA2G2BT POCKET ARCNET TP... 234 M 

PT215BT POCKET TOKEN RING 15,'4. 529 44 

PT215B3 POCKET TOKEN RING 1&4. 577 Of 

POCKET ETHERNET PRINT SERVER CGAX325 
PPXD3 PARALLEL PORT MULTIPLEXOR. 79.10 


JUMBO 120MB WTERNAL-,,. . M4.J7 

JUMBO E50MB INTERNAL . 177 97 

TRAKKER 120MB PARALLEL PORT__ 21&.&6 

TRAKKER 250MB PARALLEL PORT. 341,43 

POWiRTAPE 2GB SCSI INTERNAL 95101 

FOWERTAPE 2GB SCSI EXTERNAL . 1133-66 

POWER DAT 2GB SCSI INTERNAL . 1375 47 

L-MBGA 

TAPE 253MB INSIDER t'~._ 187 62 

TAPE 25QMB INSIDER HH... 2M.*i 

pl optical ?tmb iNSibefi. 359*5 

FLOPTICAL 21 MB PC POWERED.. 385.65 

BERNOULLI 00MB PC POWERED. _..4S5.37 

BfifWOULL Ihj'Vr INSIDER..... 4*4.11 

: iT H'-Ji i...l I 1>3M D BMJI1 

BERNOULLI 1 50Mfl TRANSPORTABLE. 569 76 

SWWf/T 

SE12D 129MB INT TAPE 0-LF--- 142-08 

SE250 250MB INT TAPE B-U .. . 174 63 

SE3D& 395MB INT TAPE B-U.... 239 9a 

MICROSOLUTIONS 

BACKPACK 3 S’ S.44MB FLOPPY PARALLEL 17*.5t 
BACKPACK 5-25" 1.2MB FLOPPY PARALLEL : 79 51 
BPACK 109M&30CMB HD PAfWLEL ....379.5^459.59 

backpack oo-rom parallel ...__ 357.91 

backpack ssomb tape b-u parallel . 359.05 


COW $ CD business bundle... -,-... 119.95 

CDW 5 CD ENTERTAINMENT BUNDLE ..78,33 
ARISTASOFT WIPED FOR SOUND PRO ...... 39 49 

ATI CD SOUND DIMENSION. 392 ,57 

CREATIVE LABS EDUTAINMENT 8 INT . 491.17 

CREATIVE LABS EDUTAINMENT 10 INT 616 32 
CREATIVE LAHS EDUTAINMENT 16 EXT .. 604.3,’ 

CREATIVE LABS DISCOVERY 16 INT. 4G9 11 

CF^EATTVE LABS-MULTIMEDIA STARTER INT 449.51 
CREATIVE LARS SOUND BLASTER DELUXE. 56 17 
CREATIVE LABS SOUND BLASTER PRO... 121 17 
CREATIVE LABS SOUND BLASTER 1& A&p 21S-79 

LOG FT ECU SOUNMAN 16... 1» 44 

MEDIAVISION PRO AUDIO SPECTRUM 16 148.5-1 

MEDIAVISION PRO AUDIO STUDIO 16- ■ 213 07 

MEDIAVISION PRO 16 SYSTEM If BUNDLE M5 51 

MICROSOFT MULTIMEDIA BEETHOVEN . 49 50 

MICROSOFT BOOKSHELF CD.. 1 19 20 

ORCHID SOUND PRODUCER . ns 06 

PPOCOM INT MULTIMEDIA STATION 7«.07 

PROCOM EXT MULTIMEDIA STATION_ 703.60 

SONY OSKTOP LIBFLARY INT W/SND. 571.14 

SONY OSKTOP LIBRARY INT NO SOUND 291 JO 

SONY OSKTOP LIBRARY EXT W*SND. 546 74 

TURTLE BE ACH t6 BIT MULTIBUNDLE. 67.’ 1 7 

TURTLE BEACH MULTISOUND. ..513.97 

TURTLE BEACH WAVE SW.—. 74.95 

TEXEL INT BUSINESS BUNDLE . 546.75 

TEXEL EXT BUSINESS BUNDLE. 614.64 

TEXEUNT MULTIMEDIA BUNDLE .9*99.00 

TEXEL EXT MULTIMEDIA BU NDLE .*999 00 

TEXEL INT CD-ROM W.'PAS 1G. —96M.OQ 

TEXEL EXT CD-ROM W/PAS 16. 9®99.00 

mmxmwmimwnnTm 


EZ-PORT 120MB PARALLEL.. 
EZ-PORT 230 MB PaRAUEL.. 


HITACHI 3750 SCSI INT CD-ROM ........ 399-95 

HITACHI 1700SSA EXT CD-ROM . 473.65 

HITACHI 1 750 SCSI EXT CD-ROM. _5l 1 D9 

MICRO DESIGN DUAL CD-ROM DRIVE. 1230 77 

NEC COR39 PORTABLE CD-ROM . -2*9.44 

NEC CDRB4-1 INTERNAL CD-ROM .. 449.35 

NEC COR74-1 EXTERNAL CD-ROM . 459 33 

PHILIPS C0O521CW RECOHQA0LS CD-HOM51 19^82 
PIONEER DRM6G4X 6 DISC OUADRASPIN i 34 F.42 

PROCOM 2O0MS INT SCSI CD-ROM. 452.09 

PROCOM 200MS EXT SCSt CD-ROM. 557.65 

SONV C-DU31A INT CD-ROM . ... .. .238.05 

SONY CDUS35 INT CD-ROM 

SONY CDU54101 INT SCSI CD-ROM.. 424.15 

SONY COU7206N EXT CD-ROM,, 48319 

SONY CDU7211 EXT SCSI CO-ROM . 644.02 

SYDOS PARALLEL PORT CO-ROM. 310.51 

TEXEL INT DM3021 24CIMS.. .8999.00 

TEXEL FNT OM3OH0 24QMS W/AOPT .. 9999.00 

TEXEL EXT DM5020 24QMS... 9999,Cto 

TEXEL EXT DM6Q23 24QMS W/ADPT. Hggg.ia 

TOSHIBA 340 UNT SCSI CD-ROM . 473.87 

TOSHIBA 3401 INT SCSI CD-ROM W/ADPT, 964.37 

TOSHIBA 34£)t EXT SCSI CD-ROM .._. 559.18 

TOSHIBA 3401 EXT SCSI CD-ROM Wj'ADPT 716.48 
TOSH IBA 3401 EXT SCSI 4 DRIVE TOWER 2535,0* 


I S/ONE 12X12 4 BUTTON -- 

IS/ONE 12X1212 BUTTON.. 

XLP 12 X 12 4 BUTTON & STYLUS .. 

XLP 12 X 19 18 BUTTON.. 

XGT12 X 12... 


^yCafCo/np 


12 X 12 4 BUTTON. -C7M* 

t2X 12 15 BUTTON. 271-09 

12 X 12 4 BUTTON CORDLESS . . .. 

12XT2 T6 BUTTON CORDLESS ........ 

12 X 12 W,PRESSURE TIP PEN... 

12 X 19 10 BUTTON --- 472.16 


£m/TV7}Q0Q&V£<(- 


SUMMASKETCH 111 12 X 12 4 BUTTON. 286.45 

SUMMASKETCK III tj X 12 16 SUTTON . 295-95 

5UMMA5KETCHIII t3 X 12 4 BUTTON . 524 44 


lit INSTB^MPVT 


II VI00 INKJET PLOTTER ... 1-59 

II 7t00 A-D SIZE 8 PEN... 266303 

II 72W A-F SIZE 8 PEN. 3489 12 


m 


HP SCANJET IIP DOCUMENT FEEDER_ 269,93 

HP SCANJET IIC .... 1299.22 

HP SCANJET IIC DOCUMENT FEEDER. 474.29 

HP OfiAFTPRO PI US A-D SIZE. 3109,45 


ESeOOC ACTION SCANNER.... 


ptifliw' ArTirnu QrAtJ^pn an'm. 

Eseoac action scanner. 

J0ei99 

VIDEO PRODUCTS i 

VGA A SUPER VGA MONITORS 


AST VISION 4N 14' 

...389.91 

AST VISION 4L 14" ... 

, 39995 

AST VISION 7L 17", .... 

. 892 52 

MAG tNNOVlSlON MX15F.. 

MAG MSINOVISJON MX17F. 

,527.37 

...914.84 

MAGNAVOX CM2079 14” 39 

..J239.49 

MAGNAVOX CM2049 H" . 

...260.90 

MAGNAVOX CM8217 17" . 

. 754J1 

MAGANA VOX 20CM&4 Zfl" __ 

,1175-72 

NANAO F34blW' 15" .. _ r , 

...719.83 

NANAO FA-yll l r 

1AM :i5 

NEC3FGE 15 w . 569,00 

NFC JPGP lA". AflS Ofl 

NECSFOEI?" .. 

1059.'60 

NEC 6FG 21", ... - 

2269 90 

PANASONIC C1-3HH 14". 

PHILIPS 15S7AS 16". 

.326.76 

.509.69 

PHILIPS 1764DC 17" . . 

.*57,77 

SEIKO CM1780LH 17’ .... 

95259 

SONY CPD143014" .. 

599 99 

SONY CPD173Q 17".. 

1049-15 

VGA 0 SVGA DISPLAY CARPS 


actix ultra plus imb.. 

... 335.80 

ACTIX ULTRA PLUS 2MB 

3*4.65 

ADS VGA TO TV EUTF 

...272.60 

ADS VIDEO CLIPPER. 

. .335.34 

ACS PC PRIME TIME __ 

376.00 

Ad TECH PFtO PC TV PLUS. 

235-25 

A1 TECH PFTO VGA TV PLUS 

...604.24 

ATI GRAPHICS ULTRA+ 2M9. 

ATL GRAPHICS ULTRA PRO 2MB . 

ATI GRAPHICS ULTHA PRO 2^ EISA . 

ATI GRAPHICS W T1RA PRO 2MB MCA. 

ATI VGA WONC'ER XL24 . 

ATI VANTAGE 1MB 

-246.03 
. 3»-i7 
. 4M 12 
...404.12 
...128.92 
163.05 

CHEATIVE LABS VIDEO BLASTER... 

CREATIVE LABS VIDEO SPIGOT . 

DIAMOND STEALTH PRO 1MB, .. 

DIAMOND STEALTH PRO 2MB. 

DIAMOND SPEEDSTARPRO IMS. 

DIAMOND VIPER VLB 2MB . 

...340.02 
... 244.60 
,.250-20 
. ..34S.69 
...122^1 
.. .415.69 

HE RCULES G RAPH REIMS _ 

HERCULES GRAPHITE 2MB ... 

HERCULES DYNAMITE VLB... 

INTEL SMART VIDEO RECORDER..,.,. 

ORCHID FAHRENHE IT 1200+ . 

..233-72 
.410 51 
172.61 
.480.58 
. .163.66 


FREE TECHNICAL SUPPORT 
FOR COW CUSTOMERS 

(708) 291-7575 


NASDAq 


BUY WITH CONFIDENCE 
CDW'3 IS A NASDAQ 
TRADED COMPANY 


No Surcharge* For Credit Cards 

COW - HOURS 


SrtB73&730 COT McrvPa 
90*5.00 CUT ShL 

Tec* &jjpp£sn ter Cuatonm 


SJD&-7HUCDT Wtoi FFcL 
9£3D5® DOTSit 




MOST ORDERS 
SHIP THE 
SAME DAY 





















































































































































































































































IBM 


LEXMARK 


LEXMARK 4010E 5PPM ... 747-97 

LEXMARK 4020-10 10R 1OPPU 1t27 97/1S47.97 
LE XMARK 4039 1ORD 10PPM DUPLEX..... 1S47.H7 
LEXMARK 4030- 12FV 1ZL 12PPM .1 £97.9772454.53 
LEXMARK 4039-1SL 1GPFM... 2747 97 


HARD DRIVES & CONTROLLERS 


M^tor 


7131A I31MBIOE. 192.73 7345S 345MB SCSI .jgLl} 

7?13A Z10ME3 DEL 4S40 8fi MXT540A WOMB IDE ..77**1 
75155 ES3MB SCSI .JSftjfl MXTStOSSUhBSCSI... A9.1T 
7545A 345WB IDE 25BJH FO-iSS1®G0 SCSL JKJK 
:I SaK PO-l7Sl7GBS(SI...11i4JB 
32SJte MXn&CSl3CB9CSJl 217-77 
MICROPOLR 

MCP22Q5 504MB SCSI_*____ 

MCP5210A lOSoWB 106. Z . 950 69 

MCP2210 1050MB SCSI. 9&2.E9 

MCP1 520 1.3GB SCSI.... 

MCP2217 1.7GB SCSI,... 

MCP1540 Z.OGB SCSI.. . 

MCP7926 2.1 5GB SCSI.. 

CO, 


DOT MATRIX & 

LASER PRINTERS 

OKIDflOA 

ML320MIGROL1NE ^B).I2 ML521.. 

fsAG2l. A21 bfi MLSflft 

... 

... 4HL2C 

MJE1 MlCROlJNE ,4Cf 1.56 
MJ330. _.._2®SZ 

ML»1 

DL400E 

. 57^37 

. -.aa/st 

MJ9&_ 

GL010_ 

_ .SNL& 

WJ396C. 1016.74 

OLA®*.. .. 

.. n»4.47 

M-520-DL05O. 

Canon 

.. -13D7.1K 

n n'T'' wnrnr onm 

r HEfcLfeH 

.. jgtjtr 

BJ2W’.. 

“ 

. am.is 

BJ23Q... 


. 417.03 

Bjceoo Color mew 




**tm *w Kumlwuiw 1 * fataal* 




1150.. 133.4# 2100. 

1624.••• 347.02 2024. 

1095. -M6J3 441C? LASER.. 

2023. m.n 4420 LASER 

2123 .. *«J7 4440 LASER. 1 

2124 . -311.41 

^TFXAS iNfi/TOUMENTS 

MlCROWRLTER BASIC/ PS35. 

MICROLASER PRO BOO PS23 W 
MiCROWRrTER PS65. . ........ 

MICROLASER PRO GOO PS65 m 
MICROMARC INKJET... 




asm 5pon3»f 14.4 IhrT ....157.46 

ISSSSJ ma FA^fr^ 14.4 | FAX. 174 50 

pass; ssss Pu as iss j: 

Sponsmr gem fax i 69. as &po ™ 1 4l e ’ 07 28 
w&rldpari 9696 ExL W/FAX .. 220 96 

cowJtr?'-' • . .aSsjo 

Cwiflar 14.4 V.32BIS IIMTi" W/FAX. J2&.2&G42 06 

Covfiar 14 4 V.3?BI$ Ext f W/FAX.. H7.Sttns.11l 

CcuuiPr 10.3 HST EM...... 472.18 

Courier Dual Sltf Ext.... 364.06 

Courier DUAL STD 1NT/ Exl W/FAX . 663.32/716.64 


3 ) Hayes 


Quantum 


HAROCARD EZ 42MB .... 

HARDCARD EZ 127MB. 

HARDCAiRD EZ Z4PMB. 

LPS240AT PFtODRlVE 24OM0 ID€ .. 


...CALL 

...CALL 

-CALL 


CYRIX 4860RX/2 UPGRADE . . 

INTEL OVERDRIVE 10/20MHZ. . 

INTEL OVERDRIVE 2GMKZ. 

INTEL OVERDRIVE 53MRZ.. .. 

KINGSTON BXi'NOW 25MHZ. 

KINGSTON SX/NOW 33MHZ. 

KINGSTON 46Q/NOW 23WHZ . . 
KINGSTON 400/NOW 33MHZ . 


♦© 

OMNt 750 LAN *02.86 

OMNI 1250 LAN 599,03 

UNISON 600. 499.95 

SPIKESTIK& . U.20 

SPIKEBAR 6 ........ 25.GG 

SUPER 7. IB06 

J-SG04... 90.10 

LC1SO0. 146.01 

LCieOO . 192.49 

LC2400. Z32J6 

AMERICAN POWER 

BACK UPS 250...— T-00-34 SMART UPS 4®. JOftSS 

BACK UPS 400- 197*7 SMART UPS «K>. .363J8 

SACK UPS 450,,.— 19680 SMART UPS 9® ...._3EL74 
SACK UPS fflO,.,._ 2fiL7a SMART LIPS 9QOOCL1 11604 

BACK UPS 900 . -3B4JB SMART UPS 1250....7WU3 

6f^,yPS>250 4afl.7B SMAF1 UPS 30® 1 183,® 

SI J NO I ANRI SI PLUS . ..39,22 

SU RG EARREST PLUS WTEL. 54.01 

LINE-R 600. ... 116 48 

LINE-fl 12® . 161.40 


...CALL 

-CALL 


Dub Lo an. Induatty-WHas Memory Shortage, 
Pi&bm Can CDW tor iho Best. Moil Cunwtf 
Pricing and Availability InlormatKin. 

PRICES ARE R3SING-PLEASE CALL TODAY! 


VERSA 4/25 12QMI5 MONO/ COLOR . 
VERSA 4/25 100MB MONO/ COLOR . 
VERSA 4/B3 100MB MONO/ COLOH . 
VERSA 4/30 10DMB COLOR OFFICE.. 
VERSA 4/33 250MB MONO/ COLOR .. 
READY ES 4/25 1 70MB. ... . 


D & B Rated 4A1 
Duns 10-762-7952 


ravioli 


CDW® Sells lor Less and Services You Better! 

(800) 959-4CDW 

FAX ( 708 ) 291-1737 *1993 cow Ccmpurtr Center, Inc BTE769 


Circle 179 on 


IF YOU FIND A 
BETTER PRICE, 
CALL! 


Authorized Systems 
Reseller 


COMPUTER DISCOUNT WAREHOUSE 


WHY SETTLE 
FOR LESS? 

CDW 

SERVICES YOU 
BETTER 


AST 486SX/25 
Advantage! Pro 


I f 170MB Hard Disk Drive / 2MB 
RAM f 3.5" Floppy Disk Drive 
/ AST Enhanced Keyboard / AST Two-BuHon Mouse ✓ Intuit 
Quicken* tor Windows, Prodigy*, MS-DOS* V6-0. MS Productlvlly 
Pack" and MS Windows* V3.1 / While Su pplies Last / Monitor 
Sold Separately 


CDW* Price 


.^$939.00 


CDW 31945 


CDW CARRIES OVER 15, 


CANON 


Color 
Bubblejet 
Printer 

/ 360 dpi ✓ 240 cps 
> Individual Color Cartridge 


Waste 


/ Laser Quality Tex! 

/ Optimized Tor Plain 
Paper: Vihrant Colors 
Without Special Paper 


50 


CDW 32009 


PRODUCTS. IF YOU DON'T SEE IT, CALL / 


COMPUTER DISCOUNT WAREHOUSE 
















































































































































































































WIRELESS INFORMATION: Power for the Road Warrior! 

Information is power, and EMBARC SM delivers it to the people who need it most—mad warriors 
like you! EMBARC Information Services will keep you tuned to a variety of interests, and the 
world at large, to put you a step ahead in today's fast-moving, competitive marketplace. 

Your EMBARC subscription includes general news and weather from USA TODA Y at no 
additional charge. Optional services from USA TODAY include industry news selections such as 
Technology and Telecommunications, plus Personal Investing, Insurance, International News and 
even Sports—timely, useful information to boost productivity. 

With HeadsUp™ industry news from INDIVIDUAL, Inc, you'll receive targeted wireless news 
briefs that impact your industry and professional specialty. Concise story briefs provide a quick 
read and eliminate information overload, and optional full-text retrieval provides details when needed. 

These and other information services are the perfect complement to EMBARC’s fully featured, 
one-way wireless networking capabilities, including wireless E-mail, reports and file updates. The total 
service will keep you in the loop and productive in over 
200 cities in the US. and Canada, 

Call L80G-EMBARC4, ext 725 to sec what the power 
of wireless information can do for you. 

by Motorola 



DOS, MAC compatibility: 
EMBARC service i$ available for 
DOS-based laptops end notebooks, 
HP 9$LX end 1Q0LX palmtops, end 
Macintosh PowerBooks. 


{A*,' „ Motorola and NewStream are registered trademark 
Motorola. «nc. AS quite* pnjdud and company names 
ths property of their respeeCiro owners ■£> 1993 Motorola. I 


Circle 204 on Inquiry Card (RESELLERS; 205), 











Build An Empire To 
Stand The Test Of Time 

...With Sid Meier’s CIVILIZATION™ 


i 

* Best Consumer Entertainment 
Program jjjjj 

* Best Strategy program 

* Critic's Choice 

Sbfhmre Publishers Association 

Game of the Year 


Game of the Year 


i 


iSI 

-.i 


™j 



1992 

Game of the Year 




PC Special Achievement Award 

Cmw Players 1>C 1 

Game of the Year 


Best Simulation 


PCM 


Strategy Game ot the Year 

PC Carnes Pius 


Rout Ramses... Outwit Alexander... Knockout Napoleon., 

History is littered with the bones of great men who thought 
their achievements would live forever. Now you can 
succeed where they failed as MicroProse brings you 
Sid Meier's Civilization. Guide a culture from its earliest 
stages, through agricultural and industrial revolutions, all 
the way to your own Space Age. Survive and dominate 
by outmaneuvering mankind’s most legendary leaders. 
Carve your name indelibly in the pages of history. With 
Sid Meier's Civilization, you really can build a brave 
new world. 


PROSE 


f H r £ R I A (. N M £ N 7 • S-p F 1 WA fli 

€■ 1993 MicroProse Software, Inc,, 180 Lakefront Drive, Hunt Valley, MD 21030-2245, 
For Macintosh, IBM-PG compatibles, and Commodore Amiga personal computers. 
To get our free catalog, call 1 -800-879-PLAY, 8:30 am to 5:00 pm ESI. 


Circle 188 on Inquiry Card (RESELLERS: 189). 

















































- AJMftX futarprivo AM, Murdla AM. Sprint AM lull Kodak) 

4MB */*-__$229 « */*..-_.-SOM 

ps/i m swsx 

2MB m mi.... _$99 4MB 92F9494 ...^..SIW 

PS/1 taniullanl,. Es-seminl, EspeM models 1.43, *44, 
FI/ViEnpoiil i medals tiupl tu serie s 

4MB 96f9290 _S299 16MI W*9|..$829 

PS/1 Camdlinl, EssenllnL lxp«rl nodiEs nJft 

IAMB Kii 94F9211 $879 

PS/2 25/206, 30/286, nwiHi 7 adapter 1497251 

2MB Kil 30IS3M... 

PS/2 35SX; a 40SX 502. 5 55X; a 65SX: a 70, ISlntiw 

1MB 6456603__$S9 2MB 4450604 _Sill 

PS/2 70-A21r Aft Jr 821; Ml PS/1 Cfioiidiinl, {jsenlini, 
Expttl iwdtoli xl I, *33, *14, PS/Vatuapaini Ujl itrto 

2MB 8450401_„_$129 

PS/2 355X; a 40'S*. S5SX; LS, 65 5X; a XSlcIfert, PS / 
Vd^iHifll c** trnti. tapper beard 34P3DI1 nr 34F3072 
4MB 3412735 « 57PSB77 ___ 5229 

PS/2 S5SX; a 40SJL PS/VolirEpoiof C*x sate 
BMB 4450129 ________ 5459 


Kll 159402 -ttS! 
14MB 501I43-CW1 W9 

Brflfd 3/255. 

2MB 50071 (MUM ....$159 BMB 50M244DI ...SH9 

AdudriliigeL $W$X/20; 25, A^anrnae? Pr* SX/JSy Braaa 1/33* 

2MB 500942-001 5149 BMB 500942-001 ... $439 

JUlhioolDwl Prq m>xm SX/2S, &TO 1C 4/2S*; 33? 3$j; 
5H 4/fU 

2MB 5OG9B7-D0I ,._$109 4MB 50O9B74O2 .. S2I9 

Pr*n*hin 348/35; 33; 33T, Pntrtntn II3845X/16; 20; 25 

I MB 500780-003:002___$09 

A^ani*^ 454/25; 33; 33-p; 5120, Drava 4/33; 406/25; 

“ ■ n 4/15; 33Tt Shfvw SB A/33 

'1071 MM; 780-005 $139 




ir Apple, AST, tamper IBM. Sharp, H, Toshiba 2milk 
and ether Laptop and Mol cbnoh Syilmt*. 


m 5DC7 B0-B0I ... 5419 


m 141742 001 .,. $309 


PS/2 90 Xf, 95 W. P75 Iporsl. Si, 57 (nfl*, PS/1 Pm M2123 

2Mi 445DW2 . $119 

PS/2 *0 XP, 95 XP, m {ppfrsl, 56, S3 (oil, 

PS/1 COfliiiMant, Eimnlial, import medeli *11, *13, *14, 

PS/I Pr*W2m 

4MI 445012fl_,_5229 BM3 44501 3U $459 

Expansion beerd* lor SO, 503, 5 5SX, 60,65$X 

2-BMIv/tttt 1497259 .SSI 9 

Expansion beardi far oil itiad*li 79, IQ 
4-IAMB w/4MB 3413011 . .„.. S379> 


2MB 

3MB 


A 


Power basktop 325D; P, 3330, 333P, «3P, 4 B6P. 4AfrD 

UM 3tQ-250i_SS7 4 MS 311^250/ $129 

PawerLine WorksPaliw 420? 425; 433; 450; 4S0M/2,466DE 

SMB 310-74W_... S119 BMB 310-2440 _.. $459 

PnwerUn* WarhsiaiKHi 430; 425; 433; 450; 458$fA 444SF 

32MB Kit 310-2430 . SI 549 

PfrlmaEi T, L A (4 serin 

4MB 310-3315 ...._.$159 14MB 310-3327 _.._S979 


A 

a 


4MB 310-3334 _..$229 BMB 310-3335 _... $459 

IfthitH 

2-300/400 Sorias Z-420/SX, Z-425/5X, 2-433/DX, Z-433/SX 

4MB ME’IM_„$22t l4Mft MEW_S7I9 

2-Server 42S5E, 433D£ 4SQDE 

4MB ME-432 $329 0MB HE-t09_S4» 

Z-Sfnliwi 32SSlir5^4205Eh;5h;Sn J 425S4i,433t)Eh.;0h,4iOXEn 

1MB Ml-70 __S69 4MB ME-lOfl S2W 

2 Eiurh Z-3S6/20; 25; 33. 331 
1MB ZA3BWME SW IMB 2A3BDOMK $729 

loatiiZ-safisxmmLP^i^ 

2MB KII 2-445-1 . $139 

TjsnirJi 486 /33fT; 25E 

,_$229 '4MB ZM200MS_$909 


5cmr 5E 4/33 
4MB 500730-004 ___ 5239 

Compaq 

PrDikifll/ISsjS/Kii 
2MB 141734*001 _,$S39 

ProUflEa 4/25s r 4/30,4/50 

IMB 141437-001_Si9 

4MB 141314001 $259 

DtiltPn 346-20, SOa, IS 

4MB 113132001 S21» 

CWsiPra 3061/14 
4MB 112534001 _SH? 

DeikPro 3/M^ 331,4/251$; m 6*1,246M; 306^ 306SX/20; 
20H SvstuFra LT Sorias, I'or I able 486*, M Series 
IMB I1B6084O1 ...„S*9 2MB 110419-001 $119 

4MB niMOOOl ._S22? SMB 11JB77-MI _S4M 

FmSigniu PC Serm 4»/33; 0X2/66 
IMB I4937D-O01 ._S7B9 32MB 

EtartPra 3«6-33v 406-33,5 r tSemfm 
2MB H5144-001 .....5109 BMB 

Hewlett-Packard 

Vidro QS/145:20PC RS/20; 20C- 25,25C 

4MIIW 01547 wlfrllA_ 

VKtra 386/1 AN, 3-Bfc ■' 2 0M. 3SA/25N PC 

?MI 07404*.$139 IMB 024044-S4I9 

Vgfrrc 486PC 2ST; 33T; 486s/20; 4/25N; 33N: SOM: 66H 

2MB 0231 k*..$119 BMB 07157*-,_$459 

Vnlra 386/25; 4S6/25L* 4B6/33U; 486/50U; 486 / 66U 

?MB 023B1A_,5119 BMB 07152* ^$*59 

A, VKtra 406/2 5 N; 4B6/33H: 406/SUM; 486 /66N 

.•iL 14MB IH*74A _W9 

^^-VKlra 386/33N? 33HI 

2MB 02714*_$129 


rOKU 2,0 larnrad fAX/tondaoi With lim 

KWhpf WWm _____ 

2V960%s JWMndKn _ 


141683-001 ... $129 
NlbBi-GOI ..$519 


113445-G01 „$249 
113434DO I ...5299 


149147-DO I .$2599 
1E6561-D0I ..5449 


$429 

_S2S9 

hrimvai FAX/WdAhrs w/MMP-5 1 V.42/V.42Ui 

M,4Mhpi FAX/'UndHR___$419 

ZWADOhpifAX/Modun..._... ......$209 

l^araf P«!«i fMem !« aw RS-232 5t*lsd Pan 

ll.4D0hpsF*X/Mod«_______$36$ 

44./S60IV T,0:-'Madam .. 


C . OMPt-TERPmPHERAlS, LVC 


Vi Vo lntornaf Modem s 

14,400bfH V.32A 42 mcdif^ snd B rHtha F*X .. 
24/940db|n with sand/rataha FAX... 

Vi Vo Ixtornd Modems 
14,-IOOfcps V.32/V.42 m&darri icnd & raimn FAX .. 
24.79400 bps wtfb iffliil/Eatn™ FAX___ 


.. $199 
... SB9 


... $219 
...-S99 





4MB ^ZA42O0JA2 


6271U 

NIC 

L Image 42$, 433,46ft 

4MB 41O'12Q02_S259 14MB 

■ ftead r 42$,«3 

4MB n/k . 5J59 14MB 

PawerMala 286/12; SX/16v S5C/30 
2MB Bh BMlMlil—— 

PowcrMata 5X/20 

2MB CPU lipnrdf QP41MI01_ 

7MB E*p. Iwd 0P 410-B I01-r(l C .. 

PawEfMoti 386/33i; Express, Tt, e series 
4MB DP-450-4205.... 5759 l£J*8 0?- 


..m 

410-12003.S979 

K/A___$979 

. $159 


_sm 

.,$749 


DaleCsrd Mirra Channel Slarag,* un-d Mamaijf U^rnde n 
BriAi atlh 85. 127 nr 209MB of bodahla 14 rnUisarrmd arross 
Hartfa pi in Four 5IMM wi&ilwi acaamodoie up la 44JIB d iruim RAM 

16-bii or 32-birt DoIoCord 

8$MB DmoEard wirii DK RAM _____$429 

127MB UaloCar-iwilh OK RAM $M9 

209MB DoiaCaic with OK HAM . .5799 


wis&TWiimiMmRft 

m% COMPATIBLE 3N FORM, FIT, AND FUNCTION 
ALL PRODUCT'S USER INSTALLABLE 
INSTALLATION INSTRUCTIONS INCLUDED 
TOLL-FREE TECHNICAL SUPPORT 
MANUFACTURER’S WARRANTIES 
CORPORATE PO'S, APO/FPO'S WELCOME 
GOVERNMENT AND EDUCATIONAL PRICING 
INTERNATIONAL ORDERS WELCOME 
SPECIAL VOLUME PRICING 
SAME DAY SHIPPING 
OVERNIGHT DELIVERY AVAILABLE 
VISA. MASTERCARD, AMERICAN EXPRESS, 
AND DISCOVER ACCEPTED 
NO SURCHARGE ON CREDIT CARDS 

&©MT«mii Kit mm 

^;:.:SSmS 


LAPTOP & NOTEBOOK MEMORY 


AST 

■^PbweeExh 4/25SL 

PawarE*« 3/25$t, B/2S5L-C & 
Primlvm Urn 786, 386SX/ZD5 35, JSC 

Compaq 

Centura 3/3 B, 3/35. 3/25( 

Tl tenftire 4/25 letlei 

LIE 366 

LTE 3B6$/29 

ITE Ute 20; 75; 25r. 25e 


LTE Lila 4/ 25t 

SIT 216 
SIT 3&6i/20 

Toshiba 

TI00OSE/IE/XI; 2000, 20WSX; 5Xe, 

T22M5X, TT BOO Series 

T1200 X1 1600, 3.1084 

T3IWSX, 37WSX, 5XC 


14MB . 
4IAB ... 

_u.,.$T779 

^_S319 

4MB ... 

. . 5739 

4MB .... 

_$239 

BMB ... 

_5449 

4MB . 

_„.$249 

BMB. 

_5449 

7MJ . 

_$149 

4M!.... 

$259 

4MI_ 

..$2i9 

4MB. 

_5259 

BMB..... 

. $4*9 

16U-. 

4MB 

BMB ...„ 

_$3069 

.52d9 

$499 

4MB. 

__ 5389 

4MB.._ 

_$239 

2MB. 

_$149 

4MB. 

8MB , 

_$259 

. $4B9 

2MB _.. 

_St 29 

7MB 

4MB 

3MB 

Sis' 

7MB 

_...$759 

4M« .. 

_ „$2$9 

BMB .. 
16MB ... 

_ $449 

_„_$789 

■IMS. 

,_,_$279 

Ull_. 
16MB ... 

_5539 

$|79 

m _.. 

„_.$519 

14MB... 

_$799 

aa_ 

7M8 . 

_$129 

.$149 


,4. 


NEC 


Ullntjle Vans [ofl mmlels 
UllralJle 6 Celblnr Warksr 


a 5X/20 


LfllroUte III. SL/7$C 
LNlralila- $1/26,5L/20P 


PrcSpee-d 286, 3865X/16 
PraSpaed 3B6 


IBM 


> AMBRATrtka 
Think P ad 306 


PS/J (X57SX «d TFiialcPad 700, 
Ak 7O0t 726, 7Z0 s 
T htabPmmflT 

N51 Maleboals (Al| 


4 Ml „ 5279 

B«a .._ $$« 

2MI___$189 

BMI....saw 

2MB _ $129 

4MB —.- $2-49 

2MB .. $129 

4MB __$3« 

4MB ,_._$229 
2MB.._$l4f 

JMft .. $139 

2MB_$129 

8MB 5549 

4MI___SJ99 

SMB__$559 

m . _ 

SMB .S449 


mEssmsmm 

SfiKUiuston 

K^TAl. - ^chndlgby corporatioh 

Upgrade your sysrtm La 386 or 486 power! 

Uw Wlndtwf n inkanred ■«!*,- jei tm nl^tuEkipg and bed-grwd 
«e«et3H lar Window 3.1, OS/2, and alto 3B6 rpadfk lallwurt 
fVK ryslim -r ptffnrewpre by Pjf* ro 3$09k^ 

$X/Newl je* mr u^da 

15MHz (SKI_SI 69 33MHb (SX| $199 


‘-$LC/Now! mcni Urgiwii 

25MHi [SW -_5219 iQMtfa (SLQ__$399 

486/New! 4U CPU Uf^de 

25MUz [SKI 5399 mUi (OK) __$579 

MGMiilar junu u*qiui« 

25MHi[SK)__5499 WiK 4MD odd_$259 

J3MII0WI™,_S959 WUhiMladd.$519 



SIMM 


m 


WBBxnsm 


Business hours: 

Monday - Fridny, Snm-Spm, P,SX 
Saturday^ ?am-3pni r Orders Only 


1M| 1 9-70/Wro_559 

512K * 36-70 (2MB|_589 

7IU* 36-/0 (HI) ...__ $409 


x 9-70/l0nj_$15$ 

* 34 70 14MB]_5219 

X34-7BM4MBJ . $789 


L46$X, K335X. PS/Neie 18? W .... 

L405X. PS/Nd-Id 102 BMB ..._ 

P$/NoleM4f$L 7MI - 

Texas Instruments 

TrnvelMnl* 36(HJ fail ma4f li] 


—... $116 

_5259 

.S3W 

_5449 

.... SEW 


HP inv l«l Mill K 4Mb 4$b 4$WX, XO0O, InUei 6 




0045*_,5259 

HP LewJai IIP, III, HIP, IMP 

2MB 334758_$1W 

HP LewJtr II & I! D 

7MB 33444*_$139 

lim Low 4029 oV rtiadets 

2MB 1183334_559 

Caaan IBP-4. 4Li1t, 4Pii» 

563-2236 ___ $129 
Canon IBP- III £ 3111 Plui 
m 563-3350 $179 

4410 4 4430 

m KX-P441 _$149 

PBBuanH 4450114470 

7M8 KX-N41 __$(49 

OkiLuiM 40D 

7DC14701 _589 

Terns hltl—Ptl *to™l«er and XL 
tHI 2555739-0001 ..$59 4MB 

Epwit EPl 6000 

2MB IB5401 _ __$I39 4MB 

H, 1PL-SO00 

H/X _____ $F39 4MB 


334771 - 
33445B _ 


.._ 5SI9 
.$199 
-$219 


International 


w*' 

Mail or fax ardors la: 
first Source lutcrnaNatutl, Inc. 

7 Journey 

Alisa Viejo, CA 92656 

I'l-niuti llsn:!*- ntvj:h :ic- ft: I p-j'lr rsrrljiliTr 1 ! rmftsnur 

b piT inw™im. IrMbri ikrps aa rm rilrriknlt A5UU.ntntrr h Tipiid 
■Iv i! riinti. Al mr iMkI.» itlu-n. In»iral 'rfwd br bdrlieWd bHlISLwil 
Si Lital li n 3DX->ew*ii.; 4f± Du-sL* I n:i*ii sjo:if ir rinuririzrnc'jiii'. 
Hiinj mr; li ii^n Itm KT^tfjed Pr7« ml nrnbir,i a 
' " ’ . .n arXmi ■£■ RftJ. Fhriitiin 









































































































We Carry 


ALPS_ 

BASF brotfef. 
Canon 

CEnTRomcs 

# CITIZEN' cssw 
CREATIVE LABS INC. 
OJ^JIS Dataproducts 
QDBDBSfl Dyson 

EPSON* EXABYTE 
Fujnsu 


m QBAHAM MAGNETICS 

GEMCOM SgnkJS 

KISEKS IBM 

lOHSIQ* E^KaESia 
3 M M. TALLY 
maxelL MICROSOFT 
iMxisfiMiia SEC 

OCLI OKIDATA 
Olivetti OLYMPIA 

OTC PACIFIC DATA 


QMS 


B Polaroid 
OulckC hot 


^Seagate «, 

SKEKDSHA comma 


SONY. 

SYQUEST ftTDK 

TEACHSia 

TOSHIBA 

TRIPPLJTE 

\fefbatim 


and many more 
OEM supplies! 


ALL LOGOS ARE THE 
PROPERTY OF THEIR 
RESPECTIVE COMPANIES 


F. C LSJA TM S UPPL IES 
RIBBONS, ROLLERS AND 
OTHER CHECK PROCESS¬ 
ING SUPPLIES FOR 
DIEBOLD, IBM, JCL, TEC, 
EPSON, OMRON, SWEOA 
AND NCR, (TO QUOTE 
PRICES, WE NEED PART 
NUMBERS) 


5V< M DS/DD 

$ 0.20 


0.22 

5V*“ DS/HD 

0.27 


0,29 

3'/i- DS/DD 

0.33 


0,35 

37a" DS/HD 

0.42 


0.45 

DATA CARTRIDGES 

DESCRIPTION 

MAXELL 

OYSAN 

DC-2120 

S 11.79 

10.29 

9.99 

DC-eisa 

13.79 

12.29 

11.99 

DC-62SQ 

17,59 

15.29 

14.99 

DC-6525 

20.99 

18.29 

17.99 


LOWEST PRICES 

Prices in US $ from America’s Leading Exporter 


DISKEI IES (io per bo*} 


DESCRIPTION 

TDK 

BASF MAXELL 

M 

TONER 6000+ 

.$ 12,95 

5V* H DS/DD 

5 3.15 

3.15 

3.35 

3.55 

TONER B0 PLUS. 

.29,95 

57*“ DS/HD 

4.45 

4.45 

5.35 

5.75 

TONER 150 FLUS. 

. . 29,95 

3'h" DS/DD 

4.25 

4.95 

5.25 

5.35 

OPC KIT 80 . 

.99,95 

3V 2 " DS/HD 

6.05 

6.95 

7.25 

7.95 

OPC KIT 81 . 

.99.95 


BULK DISKS (Inc, Sleeves & Tabs} 


STREAMER CASSETTES 


MAXELL TEAC 

CSntjOO HD S1O.0S f 60 MB I CT-tiOGH. . $ 11.75 
CS-600 XD .,11.05 150 MB CT-600N. . . 16.75 

CS-6OT SX .. .18.65 E @00 MB I CT6MF ,. 23.75 


4 MM & 8 MM C ARTRID G E S 


DESCRIPTION TDK 

SONY 

EXABYTE 

4 MM 

60 

Meier $ 6.29 

8,99 

— 

4 MM 

90 

Meter 7,99 

9,99 

Call 

0 MM 

112 

Meter 6,59 

9.99 

11.95 


OPTICAL DISKS 


DESCRIPTION MAXELL VERBATIM SONY 

aW 512/128 M8 $ 34.95 32.95 37.95 

S 1 // 512/600 MS 73.95 67.95 S3,95 

5 1 // 1024/650 MB 73.95 67.95 83.95 


HEWLETT PACKARD 

INKJETS 


TRANSPARENCY/PAPER 

HP516Q4A 

S 8,20 

HP51030Z . 

.. 15.75 

HP51606A 

.... 20,50 

HP51630S 

.. 45.75 

HP51606C 

, ., 23.50 

HP51B38G 

.. 37,75 

HP51625A 

... 20.50 

HP92261K 

.. 52,75 

HPS1626A 

.... 22,50 

HP17703T . 

.. 35.75 

LftSERlflMSHS 

RIBBONS 


HP92275A 

.. $ 57,95 

HP92151H 

, 4.25 


... . 53.95 

HP92155A 

. . 11.75 

HP9229TA 

.... 99.95 

HP92155L 

.. 13.95 

HP92295A 

68.95 

HP92156S 


HF92298A 

.93.95 

HP92154B 

. 109.00 

We carry a complete line of HP Products, 

Please call tor the lowest prices. 


PANASONIC 



KX-P115 

RIBBON . 


$ 6,59 

KX-P140 

RIBBON .. 


,, . 8,59 

KX-P4450 

TONER KIT 


... 25.99 

KX-P4450 

DRUM KIT 


., 105.99 


(CALL FOR OTHER PANASONIC ITEMS) 


RICOH 


OPC KIT 150 


9695 


K YOC ERA 

TONER . 

DEVELOPER . 

DRUM .. 

FUSER . 


5 25,00 
. 93.00 
125.00 
171.00 


DIGITAL 


LN03X-AC TONER KIT .6 32.75 

LN03X-AD OPC KIT .104.75 

TK-50 TAPE CARTRIDGE .16.75 

TK-7Q TAPE CARTRIDGE .26.75 

TK-S5 TAPE CARTRIDGE .27,75 

RA60-P DISK PACK . 595,GO 

Dec Ribbons & other supplies 
Please call for the lowesi prices. 


IOMEGA {Bernoulli Cart} 

5 V/ GOLD 20MB .$ 53.00 

5 */** GOLD 44MB ...83.00 

5 V*" GOLD 90MB ...124.00 

5 '// CLEANING KIT .30.00 


S yQuest (Removable Disk Cart.)| 

68MB DISK 1-YR WARRANTY S 89 00 
88MB DISK 5-Yfl WARRANTY , 94,00 
44MB DISK 1-YR WARRANTY . 62,00 
44MB DISK 5-YR WARRANTY . 64.00 


CANON 

BC-01 INK CARTRIDGE , , $ 16.95 

BC-D2 INK CARTRIDGE .19,95 

BJI-401 INK CARTRIDGE .11,95 

BJI-642 INK CARTRIDGE .. .. 14,95 

BJI-B01 INK CARTRIDGE .8.95 

EPS/SX TONER HP 92295A ... 67.95 
EPL/IIP TONER HP 9227&A ... 54 95 


APPLE 

TONER LASERWRITER PRO, $ 80.95 
TONER LASERWRITER SELECT. 77.95 
TONER LASERWRITER (CX) ,, 73.95 
TONER LASERWRITER ($X) ,. 69.95 
TONER LASERWRITER (U) ,. 55.95 

INKJETS STYLEWRITER.* 15.25 

INKJETS STYLEWRITER IE . .., 17 95 
RIBBON 1MAGEWRITER II BLK 4,25 
RIBBON IMAGE WRITER II CLR , 9.55 


EPSON 



RtBBONS 

LASER 


7753 

. . $ 3.45 

SO50OO2 

.$ 71.95 


. . . . 3.85 

SO510O5 

. . 106.95 

7762 

, 5.85 

SO51O09 

. . 139.95 

8750 

.... 3,05 

SO51011 

., 112.95 

8755 

.... 3,45 



8762 

... . 5,05 

INK JETS 


3763 

..,. 4,25 

7750 ... 

... 46,95 

8764 

. ... 9,05 

7760 ,.. 

.,. 16.95 

8766 

... 17.75 

S020002 

.,. 1B,95 

0767 

... 11.45 

SQ20025 

... 12.95 


COPIER TONERS 

CANON 

F41-2302-100 ... . $ 75.00 

F41-4102-710 . .. 100.00 

F4T4214-7Q0 . 09 00 

CANON COLOR 

F41-6011-000 . ... $ 83.00 

F41-6021-000 . 83.00 

F41-6B01-000 .. 83.00 

KONICA 

946-161 .$ 9.25 

946- 241 . ..12.25 

947- 376 . 31.25 

MINOLTA 

0915-743 . S 12.90 

0915-340 ... . 27.90 

0931-202 .. 76,90 

MITA 

37037011 . $ 12.25 

37041011 . 5.25 

37042011 . 27,25 

RICOH 

887051 .$ 5,75 

087132 . 6.75 

887143 .... 17*75 

SHARP 

SF-730MTI . S 10.50 

SF-830MT1 .. 14 50 

SF-9B0MTI. 33.50 

TOSHIBA 

T-2 2QP .S 17.00 

T- 61P ..7.S0 

T- 60P . 0,80 

XEROX 

6R-229 $ 27.90 

6R-244 ... ,, . 51.90 

6R-257 ... .. . 41.90 


IBM 




RIBBONS 


LASER 


1040150 . 

.$ 8.20 

1348330 

.$ 520.00 

1040282 . 

. 45.30 

1348331 

. . 295.00 

1040440 . 

. 11.40 

1340347 

.. 170.00 

1040930 . 

.. 7.50 

1348349 

. , . 37.00 

1299095 . 

.. 1.70 

1380200 

. . 143,00 

1299790 . 

.. 9.90 

1390520 

. 160.00 

1299845 , 

.. 3,90 

1669113 

. 15.00 

1299933 , 

, 13,80 

1689115 

, . 60.00 

1319308 . 

. 11.30 

1669151 

. 60,00 

1337765 . 

,. 2.70 

70X7001 

. . . 71.00 

1361195 , 

,. 1,50 

70X7002 

, . 175,00 

1380999 . 

., 3,40 

70X7003 

. . . 17.00 

6295158 . 

26 40 

70X7200 

... 33.00 

6328829 . 

.. 5,30 

70X7201 

♦ . 12100 

6S45100 . 

. 28.90 

70X7243 

,. 363.00 

7034437 , 

. 27,50 

70X7244 

.. 276,00 

7034640 . 

. . 5,40 

70X7205 

. 83.00 

7819690 . 

, 12.50 

70X7286 

.. 379.00 



GENIUS 


CUXes ERGONOMIC STREAMLINE 
MOUSE 350-4200 DPI .5 12 75 

Meuse One SERIAL - STARTER 
MOUSE, 350-1050 DPI . 9.95 

HITrak-SPACE SAVER MOUSE, 
350-1050 DPI . 30,85 

GS-450OA FOR WINDOWS- 
BLACK & WHITE HAND HELD 
SCANNER. 100-400 DPI ., 84.25 

GS-B105A FOR WINDOWS 
256 GRAYSCALE HAND HELD 
SCANNER. 100-400 DPI .139.00 

GS-C105 FOR WINDOWS COLOR 
HAND SCANNER, 100-400 DPI ... 270.00 



STARTECH 

COMPUTER SUPPLIES 

5575 Magnatron Bivd., Suite G 
San Diego, CA 92111 USA 


TEL: 619-278-2600 
FAX: 619-278-2780 


EXPORT SPECIALISTS 

TERMS: C.O.D., BANK DRAFT, 
WIRE TRANSFER OR L/C AT 
SIGHT, P.O/S ACCEPTED FROM 
RECOGNIZED INSTITUTIONS ON 
NET 30 DAYS. PRICES ARE SUBJECT 
TO CHANGE WITHOUT NOTICE,WE 
CANNOT BE RESPONSIBLE FOR 
TYPOGRAPHICAL ERRORS. 


Circle 195 on Inquiry Cord (RESELLERS: 196) 


































































































































TFT Active Matrix Color 
640 x 480 256 colors 


STM Passive Matrix Color 
640 x 480 256 colors 


Monochrome Backlit VGA 
640 x 480 32-grey scale 


Intel 486 SX/DX/DX2 CPU 


2x PCMCIA 2.0 Slots' 




80M-340M Hard Disk 



Built-in 15mm Trackball 

Bii 


4MB, 8MB, 20MB Memory 

► ^ 


1.44MB Disk Drive 


YOU PROBABLY THINK THAT... 

•Portable computers are slow. 

•Portable computers are inflexible. 

•Portable computers are too expensive. 

LOOK AGAIN ... 

The *AFFORDABLE Performance Series notebook computer will change your mind. 

Give us a call. We will give you all the proof you need that our affordable, powerful 
and expandable Performance Series notebook computers offer the best solutions for 
your desktop and mobile computing needs. 

MICRO-INTERNATIONAL, INC. 10850 Seaboard Loop, Houston, Texas 77099 
National Sales:(800) 967-5667-Local Sales:(713) 495-9096-FAX:(713) 495-7791 

^Prices strut at $1,700 for a 486SX/25M System with 4MB RAM and 80 MB Hard Disk. 

Office hours Monday-Friday 8:00-6:00 * Saturday 10:00-1:00 * Sunday^CIosed 


Circle 201 on Inquiry Curd (RESELLERS: 202), 






























Printer Port Connections Are 
The New Tools Of The Trade. 


nee you discover Jusl how easy it is to 
install a backpack CD-ROM drive to your 
computer, you'll never be inconvenienced 
by conventional installation methods again, Jusl plug 
backpack into your computer and you're ready to go. 
No interface cards, hardware conflicts or expansion 
slots required. Because of its unique printer port 
interface, backpack fits all IBM PC compatibles and 
portables regardless of CPU speed. In addition, a built- 
in audio circuit with both headphone and line output 
jacks allows for connection of sound cards or Hi-Fi. 
You can run thousands of your favorite multimedia 


programs and view Kodak™ Photo CDs too. with 
CD-ROM backpack. Compact and versatile, you can 
expect backpack to go wherever you go. bringing with 
you the wealth of Information CD-ROM storage makes 
possible. Primer pass-through is included. Tape drive, 
hard drive and diskette backpack drives are also avail¬ 
able. Cali today for ordering 





132 W, Lincoln llwy. Dekalb, Illinois 60115 Telephone 815.756.3411 Pax 815.756.292a 

Call Toll Free 800.295,1214 


PtKHo CD symbol 
is a inrtntiart iwcd 


See us at Comdex t Booth #H/930 
Circle 190 on Inquiry Cord (RESELLERS; 191). 





GUARANTEED LOWEST PRICES 

ON EVERY HARDRIVE 

Seagate 

WODa SHE SPEED TYPf PSKI 

ST 225 _ 20*8 45M5 M/MS 25' *149 

ST2511 ... 4JMB 2BM5 MFMS25’ *24? 

SE391A4l B hiflkl .42M 2BM5 EELS' *125 

SnUttU'higli) 130 m& 16M5 «J.S* 5306 

5T3143A. 213MB 1SM5 l« 1 F *249 

ST3283N . . 249MB 12M5 SCSI-2 *3?9 

ST3304A , r , 340MB 1BM8 |p| 34" 1374 

ST33P0N .. . 34:3MB I2M5 SCSI 2 *475 

5T3550A _ 452MB 12M5 TDE3.5' *489 

STJiSON . 457MB 1ZM5 SCS-2 *556 

ST34S5A. 545MB 12M5 UE 3,5' *556 

5T4054. ... «JMB 26Mfl mFMMHI *365 

ST4I44R . 125MB 45m5 B1HFULLKT) *355 

5TTO96A.65MB 14M5 BE 2 5’ *356 

ET9I-44A . 126MB 1AM* BE 2.5" *346 

fA/ro 
itvsif 

MODE! SOI SPEED TYPE PftCt 

CraCM*....™*. ™.,.90Mfl 17MS IDE 1175 

CP30l<Mjrhidi) . .. . 120MB I5M3 IDE JIB? 

CPaOf/AAJT'higS^ .. 17DMB 17M£ IDE 120& 

CraOTtWll'liiHh) 205MB I2MS IDE *276 

CP30540 . _. 540MB I QMS SCSI 1656 

CP30544A . 540MB I5MS IDE 1656 


1 TUI WMJUMTT 


7l3Wtl*hiflM 

73tlA||-^.. 


7345 * 11-^1 

msaosL 

PANTwmFrtfmm 

FUfTVU (r>H B17_, II 

FUJITSU 5 


130M8 

15MS 

IDE 

-.- 213MB 

*5MS 

IDE 

213MB 

I5M* 

SCSI 

345M8 

15M5 

IDE 

. 345MB 

15M5 

IDE 

540MB 

t3MS SCSI/IDE 

25... IDODMB 

I3M5 

SC5I 


YEAR WARRANTY 


Mccm 

an 

SPEED 

IYW 

CD5I 

2«avso.s t i... 

. 3JJM6 

12MS 

$ca/iDE 

15*5 

26Z3A/5G.5T.. 

42W6 

12MS 

5CSI/IDE 

1738 

2424A/513.5-| • 

, 520MB 

13M5 

5CS/IDE 

S7I5 

32005 [FH1 

1000MB 

15M5 

SC5I 

1?P? 

36525 (FH1 .. 

1750MB 

1 IMS 

sea 

*7838 

26545 (FH| 

206CMJI 

12MS 

SCSI 

S1P9B 

MJCR0POUS 




21O* PJTt __ 

m SWMB 

10MS 

5C9/HH 

SS69 

16*4 «H) 

m 66DMB 

I5M5 

SCM 

$7?5 

aniEiil™— 

!'l 050MB 

I0M* 

SCSAffi 

*106? 

1526-1* m .. 

. 135W4B 

■44*5 

sea 

*1098 

1546IFH1 . . 

. 1748MB 

14M* 

sea 

*159* 

1924 m .. 

. 210W4B 

1 T MS 

sea 

*227? 

1934 m .-. 


1 1MS 

sea 

*2895 


K WESTERN DfGITAL 1 TIM WARRANTY 


2M»(l'lv#i>... 

312MB 

L3M* 

3-5* W 

*335 

7J*0[l 'hieh| .. 

250MB 

I2M* 

IS'W 

*275 

aMon'feghi-.. 

34 DM8 

T2M5 

3 5*« 

*339 

2420 (1 1 highfl.. 

425MB 

I-2M5 

3 5* I* 

*J9B 


Intel Cl***lc Memory Beard 

Fw 264 ond 366 tyterm ASCI design owes EMS vjfporl in 
liardi™* For uplo 50X pedrarnancn aver ioShctb EMS Lip In SMB 
Hung (MB SIMMS World in both 6 v Tfi (4 anpaniKW ilcfa 

2MEG-$198 4MEG-S3O0 BMEG-S530 


tiDucw Floppy Drives 

3«K 5.35' i/3 HT *35 1 .44/1 .3 tRIVt *135 

7J0K 3.5" 1/3 HT *34 __ 

I 2MB 5 15* I fi HT *5B F ■■*■! 

I 44MB 3.5- 1/3 HT *47 

5 25- M0CMTTNG *5 i v, U WMIANTY 

FOB 3.5" DfUVES 1 ™ WA,KANrf 

Drive Cenlrellers 

4 Flcppy Higli Dimity. 540K, 720K, 1 44 1.2 145 

2H<mJDTi«*MrM . 145 

2 Mnd Dnv« RU. *65 

Hand DrMo only MAM Weitem DigifcJ *25 

Hcid nnd Floppy 1 1 Mtertocw* *34 

PTC 32# (Support, 7 *13? 

Adoptee E742A 32 Bll .. .UlB 

** • .*215 


BBil 

A Bit 
BBir 
ID BH 
15 Air 
SCSI 

sea 

SCSI 

ESDI 

IDE 


sea? 

sea? 

sca -7 

IDE 

IM-VL 


0106282-24 . 

Hard and Floppy . ... .... 

1)4? 

119 

Hard <ui4 Flapp r m/IO .. 

.*39 

Hard Oiw ...... .... 

*9 

Hard oid Floppy 

$14 

IATRA14F, ISA 

1T4? 

LA1I1AI4E,ISAB1JSMA5TEX. • . 
UtfRA34F, VESA LB . 

4738 

S?9? 

IA.IRAI.SC, W/CACW 0-8MB . 

K4J3J 8 FLOPPY CVLDt 

.. 4198 

*6? 


WORDSTAR 


ONLY 500 COPIES LEFT! 


| Wordstar 3000 Bel. 3.3 

fhii is not-□ mi strait" [haso m-thauicr 
■ -<X> 


■ _ Thais not□rniscmt* Them ore-tboMKr 

■ win* idling ior w# *30000 
■ rrCmr Our compotifcn Wo haw bur* 

S matatszAt- 

J $99 RETAIL *455,00 


TOLL FREE 


800 - 982-2925 

For 11 . 5 . aid Canadian Orders only 

HOURS' R-l 7AM-GNA / MT IOjUA-SPM HT 

TECHNICAL A CUSTOMER SERVICE CALL 

(702) 294-0204 

PURCHASE ORDERS A INTERNATIONAL ORDERS 

FAX TO: ( 702 ) 294 - 11*8 
WE BUY EXCESS INVENTORY 



Memory Shortage? 

As of 9 / 3/93 these are aur prices W? are trying to mmrtfpifl them far os (ong as possible Due to a July 4 fire at 
an epoxy plant in Japan and an ever growing demand tor memory, there is □ worldwide shortage ol mem or/ We 
ore getting thousand* of pieces per day and are offering all memory toaur current customers at the lowest cost 
possible for the next several months, this is the prepaid price 

PRICES COULD HAVE FALLEN.,, CALL (BOD) 0&2-2925 FOR CURRENT PRICES 


PACKARD IEU C0MFUTEX UOUIDAHON 

I -> 1 fltSflOU, 101 KEYBOARD. 36QKFLOPPY.64iX 

BAM, 06SKTW CASE Wf fOVfflt SUPPLY. 

I SERIAL 4 PARALLEL KXLTS, CGA CAKD & 

I COLOR MONITOR $198 


MODEM SALE 

A| mdvni W«N MRWtt ws* inowON, e«4*. mpnpoh and o 
otb ftat wamntp'. Ibrf dtb- outa dw-ti, miftj ditd. Hdyrt 

120U feud PC Internal 
1200 Baud P52 huW 
3400 Bqvd PC Interpol 
2400 BoudROrkKERiVTol 
2*00 LijfVape* lew 9 . 

MODEMS 

5»0/3400 tw PC <m) 

FS1 / WdiFm w BVcm wlh*®- 54B 

9^00/3400 1 NatabKsk, ... *155 

1 UflPSFwPCvdlQl JlW 

5349 



PCMQA 3 05400/2400 


UPGRADE TOUR 388 TO A 488 


L*FWrkVZ.O 
5J 4 0 


484nt*0 

Atbut.n 

macs 

4as6X-76 

men 33 

”T4« 


TITS" 

Veto 

857 

)» 

ms 

107.2 

634 

51 5 

456 

70.9 

■54 1 

527 

477 


1 A 6 D 1 Ltpprmi* 

U04S40LC 2i 1116 
KM88B£-33 11S5 
KW880UC-40 *195 

1 I 6 SX Upgndv 

6dHS4aj!=2S itlfl 

SC4ES&LL-3J It« 

ctotfe UtvUtn 

4B4DK2 I4/J2 1355 

4MOBa-aa/40 1335 

Qate 


■UptaJm Foster 
■5 Ynn Warranty 
'DvCwFpdiUa 
' 1 K Liternal Cacho 
W/Hri Krt«ol 01% 

■ pCgCQmp*fcl« 


■ WirdcM" QjnvatiW. 

■ Qxtte fclhrar*] 

'■ w/384 


Jj_ Cqprctnwif 

p? Texas 
Instruments 


COPROCESSORS 


HV-JiHriE — ld 07 ItfH. |49 
tilttlHrfa. kB KaMOM*- 149 
BB71 HHt JEfl tW-iS81 W9 
S3B}-i3Hti 179 
0D2B7 5? ESJIT-IIlb *91 

SU878WX W MFW P? 

BOGF* iil VS 

KBUST Iff 

Intel OVERDRIVES 

tedt pwqrtill tystan parfewioftct up 
to 70% by deusting lh* teMmol 

i5p*ahiifl jptttl m ir^wt pi*i 


4B60K2-50 ... ....... *426 

*455 


iny 

446DK/SX CPU'S 

604S6 04/2* ... *284 

604B4 OX/33 *305 

804B6 EM/58 ..._ *47B 
93464 DX-2/S0 *3?? 

60464 tm-l/M-iSlt 

B04B4 *K/2$_*11? 

60464 SI/32 ..._1I98 
CWCOOUNG _ *24 

B3DB7-3*MH2 - *75 

63087-40^ *U4 

63S67-2SMHZ |Uj. *7? 
63S67-J3MKZ |S« . *64 


Call us with your best quote 


IBM n/t Memory 


comma 


PS/l and M8/SX [31311 7MB 5JF55i5 Jll? 

4MB 57F949J *3T® 

PV2 30/394.25/284 Adpi Dd 1457355 *13* JQFS14B *35 

jwfl 30F5340 *111 

PS/2 J55X,tB, 4Oa.70 E4I.081, 121 
AdpH P-rJ 4*50409. 34F3011, J4F3077, »3 
5967, i*5SJf r PTC, 53L5. 45L5 XSEolw 

I20A IB . .. .. I MB 4*50403 *57 

2MG *]Q1 

PS2 *0,502. 55SJC. 40. 45SR.^2*48 1497255*317 

3 14mA 4J5Q405 *348 
? B MB FO* PS/2 50 A 60. 3MBJ155. 4MB *255. RM1 J1B5 
PS/1 CanmtfciM. Euteitoti & hpm- 
madrli n 43, .44 6 PS/Vnliteppr,! aM mddi 


lAteplGAWiM 

PS/2 7DA21.A8I. HI, 841; PS/1 
Conwhinl. EiMYiHd 6 E^pail nodali * I f, 
hI 3 A *.1 J, PS/Valiiapiwtt Cm i*tnii 

PS/7 USX IS. affix. 5SSX. lS r 4ASX. 
PS/2 40 HP, 95 XP. P76 \Pmnl 56 57 [dll 

74. 77.PS/1 FYa 2123__ 

P52 50, 45 up. P75 Ift-iJ 58, 57, »Jl 
PS/I Cantdhonl. Enantol. EAiMrtxll.itia 

Ai.14.JVl noSW.R5/4QQ0 


N/A *236 
N/A *844 


I MB 445040? *4? 
2Mfi 445040ft *55 
4MB 14F7TO *210 


Memory 

MEMORY PAKT1 PBCE 


HhuApre 3B4/1A . f-2MB 109Cli4-€0l *136 

3MB 1OBQ09W71 *146 
4-BMB 106070-001 *198 
Oailpra 2B4E. 38420. 20E. ?5i 35E I Ml 113I3H30I *5? 

4MB 113IK-W *338 
0Htvr4 3B45 4M| B«rd 113434-001 *31? 

4MB M«U* 112534-001 535? 

Dwttfn 3B6-20E. 23L 4 mB 113415-001 *359 

001^4 384/33.304/331: 484/35. 

J3L50L 3«i It514*001 *171 

8MB 114(541-001 SH? 
32MB I 14548-001*1955 
SrOpmpra. D«Lpa 4 SKT EBP MD W/2MB M454?HM I *355 
' 'M' 2 84MB 125140001 *448 


De*kp-o284N; 3B4W. 364SA/20: 20N. 
[WJi 488t, D^4-4 M . SyUwwe LT 


FVdi» 3/15 425Z 


4MB 6150176 *718 

8MB 4150130 *148 

P5I/2 35Kt E5. 40SX ...8MB 4150125*148 

PS2 TVi Md 90\ . 2-flMB 4150605 *257 

32 WT BOARDS 2 i4M* 3413077 *388 
32 Eli BOARDS 4 l*Mfl 34F301 \ *a48 

PS/2 W-A21, AJ1, All_, „ , , 4MB 8451040 *156 

PS/2 60 04II .. . 1MB *450375 1SB 

PS/2 80-11 l r 3l ], 121.331:061. 14l 2M6 4150379*108 

VdU#«nM7553(/2VD03A44 I Ml W»29D *58 

4MB 7AP775I J26B 


Smmi 125140^-001. CwnsoqPr* S^i.ni I MB 118468-001 *05 

2MB 118469-001 *105 
4MB I1WD W *238 
flMB 129677-001 *4*4 
. 2MB 141738-001 *105 
B«B 141742-031 1355 
141483001 *108 
.wB Modulo 141464 001 *238 
BMft Module 141465001 *419 
I4M* 149320001 JTO 
_ 32»«. 149147 001 *2355 

Tr-V-'H Lopf-p » No^book M.I 


2MB 4450502 SI07 AraliW 4/25n. 4/33. 4/50 


Loser Printer Memory 

lMfiG 1M£G :MEG4MEG 

I0Y/DV . *145 *244 

O™, LBP4. 4 Lit £ 4a . . *116. *164 
Con^cq Pbgtenqdi 15*20 *26? *430 

6punAdior.bHvr6.BOOO *55 *163 *23? 

Epwn* WOO andrnaivr w *56. *166 

Fw|i6« 71008,7200 SI?? 5275 
HPPwtivi 500.500C awl 550C. . *55 |256K| 

HP2.2D. M5 *155 

3.. 3D. 3P. 2P. 2P* .. *113 __*169 

HPMtwMil. UlSi.WJW. I300C I21B 

®M|«*«19.40m|3 5MB| 1129 *165 

BMU»twi025AUMO«15 111? *165 

NEC 90. 250 

wec?5...,. 
on 400 

PoekardM P6950f> 

Ponainak 4A10/4430 
Hraank 4420/4450 
PvKtwalt 4450 
Hn»aik44S5 

QMS 4 ID. ___ 

SterLStM ___ 

SMrStr*l4 
lintl» Page (aMt 6 
11 XL/PS 17/P535 . ..... 


_.1128 

sue 

*76 558 

*175 *15B 

*12?.*150 

. ..._ *128 *150 

*US 

. . *129 

1119 115? *249 

*125 *57? ..^ *269 

1126 1171 ..._ *256 

S55 . *166 

146 


Major Laptop I Notobo-ok Memory 


Far ft/2 16 III Marnrty In IBM MCA, DOS rmd OS2 UM EMS 
2M8M8fum lMECSWWlS12M6-*239 4M6-S345 RMB-*572 


rhmkpod 300 
7001 


CL57SX .... 

rkuikpod TOO, 700C. 7M, 720C 


PS/tA4.M4i ... __ 

PS/7 Medal Nil Notebook SLJC *7 


Laptop N335X. L40H B F5NDTE 162 
L40SK PSNOTE I620NLY 


ZiMB 3305268 *119 
8MB 33G9269 S49? 
2MB 5Xa4?58 9I» 
4MA i 30*959 1298 
8Mfi 53G4960 S495 
2MB 070141? *148 
4MB 07C1420 125? 
8MB 0701421 *48? 
2MB 52fSS04 *108 
2MB 0701826 1106 
4MB 0701827 12*6 
mb 07G1826 *448 
2 Mfl 7W0W9 Side 
4MB 7W10OO *2*6 
8 MB 75 f 100 l S 4®8 


Cmllnr 4/25CX 

SLf/266___ 

. 4MB 

6MB 
16MB 
.. 1MB 

5LI384-._ 

4MB 

..... . IMB 

Ut2U-,____ 

2MB 
4MB 
. .. SMB 

Mv TMX/to. _ 

2MB 

4MB 
. 1MB 

itoL*m2s.2se~— 

4MB 

__ 2MB 

lit Lite/2EI8 

Lte/75l5C 

6MB 

SMB 

56MB 

,, iniM6 

lit Life 4H4/I5C 

Wb 


139497 001 
1394*6 001 
139495001 
346520001 
146521 001 
146*32 001 
110235001 
110237-001 
111303-001 
116304 001 
118305001 
llKMl-tiOl 
117061 002 
117061004 *236 

121175001 
121125002 
1257*5001 
1297*5002 *746 

1297*5003 *431 

129765 004 *1396 

N/A *1046 

147307 002 *239 

142337003 *476 

142337004 *1158 


*108 

*238 

*418 

*228 

S471 

*948 

179 

*208 

*75 

*106 

*238 

*75 

*105 


*218 

*136 


A TAT Safer. 


2MB 


kndovi 1-310 . IMS 

Ddc pc 320 Nfrldhacl 2 MB Mod 

4MB Mod 

Doll Laptop 21 1. J20N.. 320N r 2MB Mod 
Ctefl 32SN. NC . 2MflMcd 

Datl NL20 & NL25 2MB Med 

Epson re- 3 Notebook 
Epunre-SL/ . 2Mfi.Med 

EPSOJ25CNotebDoi. 4MBMcd 

faw K 1ninpaU(.U(20 2M6 

E-wavCornar 2M6 

Grd 1*00 4M6 

Cod I450&& 2MB 

Ooid An-OS32U, 386*71* . I Ml 

4V« 

NCR 3120 hlatebook 4MB Mod 

NCR 3170 Notebook 4MBMod 

Pbtlrad BoH, Mogotnera. Mtoaiba ... iMfl 


PbooraotoCfl70/270/3/0 ... 


. I Ml 

2 MI 


2m6 


TOSHIBA Leptap A Netebaak Memery 


TI000 SE/LE/XE 
T 2000 /T 200 KX 
T2OO0SX/TKB0 L* 

TI2007E __ _ 

T16W 

dnoosn/isDQsc/nan 

T1650, C, 


13100,. 

niDGE 

T31MSH 

T3TO0S7 

13200 SMC 

13200_ 

T3XOSL 


T4400 S3i r SXC, T640D SK. D«C 


2MB 

2MR 


2MI 

2MI 

2M6 


2MB 

4MB 

3MB 

2MB 


l*Mfl 

2MB 


T4300. T4*Q0 r T1900C 3.3WX1S. 


T5200/T5200C/T6500 


PJUTi no 

PA6312U *104 

PA6317U *104 

PA6314U *236 

PA63I5U *447 
PAB306U *112 
PA6303U *1« 

PA30O0U *105 
PAJCOIU *339 
PA20aay *447 
PA7T3H *176 
PAB34IU *106 
PAB30BU *109 
PA6J1CU *234 
PAflOOTU *108 
PA6309U *214 

PA6316U Sm 
FA6319U S2T4 
PA7IJ7U lie* 
PA2006U *118 

PA2W7U *236 
PA3006U S27B 
PA2O05U *596 
PA3003U *125 

PA2004U *236 

PA2005U *448 

PA201OU *98? 

PA2012U *288 

PA2013U *478 

PA2014U *1296 
PA83U1U JltW 
PA6304U *10? 

PAS313U *448 


Simm Modules 

Prwn draige up anct down dill. Sipp mablei, add &3.G0 eo I 

- 1«JMS WNS 70N* 40N* 5JNS 4WS | 

*7 *12 *1* *17 

US 356 *61 ■ 

*44 157 *60 *64 *4? *76 | 

* *168 *176 3168 

S5?5 
*65 

*114 1124 *129 
*206 *218 *288 
*419 *447 *478 
*746 *798 JBAR 
*21*0 


Sonya l?N8, lfiNBAZEOS 

Sharp 6220__ 1 MR 

Shop 6640 2MB 

Shipp 4700MZ-20G I Ml 

Sharp 8S01 CoJa^tor 2MB 

11 Wu-etrmOe 2-LCO I Ml 

II IrayafeKOr 3000SX, WWSX . 2MB 


PAITB 

376JO HAS 
37651 *298 

23050-05100 1128 

FA-PCIM-M 1145 
Fft-PQMBI *258 
FB-POM-BD *498 
3103204 *125 

310-3210 *135 

3103213 *146 

ABOeill 
AS09771 
*800781 
00160 
O02630O 

52587 *236 

6200203 *146 

N/A *56 
N/A *256 
3120-lCl 04 *259 

3I23-K104 1395 

M/A *B6 
N/A *246 
CF-BA165 *64 
SNW302 *99* 
SJSM004 *35* 
Mfcl-NflMffiM2 *98 

CE-621B *98 

M/A *178 
CE47I ilW 
N/A 1358 
2568034 0011 *106 

2566556-0001 


*236 

*13B 

*226 

*96 

*96 


m 256*9 

■ IMEGJO VX 

A 1 MEG X 5 *4 

m 4MEGK9 V 5 

■ lAMEGXt(UOflP) 

| 256X361 MEG |72 FlnJ 

■ *12X34 2MEG (72 Pint 
1X36 4MEG (72 Ptof 
1 2X36 8MEG172 Pto| 
m 4X34 l*MfG(72 Prri) 

■ 6X36 32MEG(72P1N1 


*1 IS 


WWCH/25 SX/16. SKI*. 072/40 4Mfl 2581265-001 *279 

D9Ct/B0 _ 16MB *1455 


cdm PUTI.H Mnmnry 

MEMORY 



A4X 4 

264X1 SlAtlC 
264X1 
Z64K4 
IMCGX 1 
IMEGX1 STATIC 
IM£GX4 


DRam 

ISONS I20NS 

*1.95 12.25 


Chips 

tooNi tom ?om mms 

*246 1296 

11.96 12 25 

12,40 1300 13 15 1120 

*5.46 *6.96 *7 45 17 96 

14 50 15 76 1645 16 75 

*496 *525 

122.00 12600 *29.00 


CACHE MEMORY 

15 m 20 ns 2 Siu 

■6*0(6 4.95 5.46 4.9S 

32X8 9 95 875 

64*3 10.93 9.46 6.55 

*4*4 11 95 995 6 95 

14*4 993 6 43 5 9S 

120s0 60.00 60.00 


PCMCIA 3,0 
fMM MEMORY 
AST powwxk:. Otc falmtof 
DO i320SL r GRID GAOPaO.. HP 
93X, ISM PC IADO. MOftfNIA 
PENT DP. NCR 3125 NOTEPAD, 
FOQiTT. 3HAJSP PC3UCO/JHB.. 
IHaAP M6KNV474V47**/ 
6765, SHAH PC Mffl/6fl4l/ 
4W t/«i1, JECH PPCTET PC 
>1X1 *91.09 TUI >141.00 
XMI *314.00 


MWANVCE J86Sy».23. HO SVJ5 

WVDJ/irS All 

Bf 

AtNANTAS NO RMto 

IC4^S* S m aP.J W 3* 

iMB 

WA0W43«^33;3jri3*dStf 1*41 

m 

totmtOt mm. sw^iau, wcw 

A/JMBt/ZSflEMUh 4/25- 3M.SE 4/33 ItM 

m 

MWkNTAGt 48e/25^33F.S>a70WH 
fl£MliMiT33.4m.33S*CP.«p, 
PHMIUH.38i!/3JlE.4Si/2i,f 1 25TI.33:JIIE, 
mMluwl 386/25.33,48^33,4865W20 

«aMUMII!VE?K4/3J.4M* 

R*4 

powta-EstEC 3/aa. 3/2*a-CH n* 

IjIB 

POWTS-ESC 4/2a_ 4W 

fla*MKK2M.38iSlJ7SJ*.25(: iM 


PUT* 

FMCE 

50115900] 

53 4 7 

501159002 

5478 

5011404X11 

584B 

3307HMICW 

ina 

5006244X12 

$418 

5GWMO0] 

*105 

5C0?«<CZ 

*434 

50W8700I 

*108 

5W070U2 

*23 

50O7B0-QQ3 

tw 

500780032 

tw 

500718004 

*117 

500780005 

III? 

500(780004 

tm 

500780-001 

u* 


*j* 


*1399 


*2/6 

500814003 

S2J8 


TERMS: SHIPPING; UPS iMIh. SS.25| Shipping dwgo? CONDlfKlHS; 20%Reriodtmg F«onnttundiwinttin30 
are non refundable. Purchase orrlaira from UrrviBrsrtvM. dop. No refunds or owe bonges otter 30 days - WARRANTY 
Fortune 2000 s. Govemnwu Agencies. NET 30 err appro?- RE PLACEMENT ONLY. AUPfifCES FINAL, PRICES SUBJECT 
□1 COD add $J5.QG IjCasbien cbedt) | \ TO CHANGE. Mfo, part i's for canvenience onEy. 

_ m m m 1, moi Trodernofty ewe registered with ibeb respective Co. f *. 386, 

DHL ^5*!? 3B7 - 267 - SK. v™ tradumarts of lirid Carp. 





Circle) 187 on Inquiry Card. 

























































































































It’s fast. It’s small. It’s reliable. It’s incredibly compatible. 


Backpack is the best selling parallel port tape drive 
on the market We'd like to tell you why, 

With Backpack, tape backup is quick and simple, 
just plug it into your printer port and it's ready to 
use. No hardware conflicts, no slots required. One 
model fits all IBM PCs, compatibles and portables, 
regardless of CPU speed. 

Backpack can store up to 250MB on a tape using 
data compression, is completely QIC80 compatible, 
and reads QIC40 tapes. With its compact size 


and I Mbps transfer rate, Backpack is the smallest 
and fastest parallel port tape drive you can buy. 

Micro Solutions is dedicated to the perfection 
of backup technology. 

CD-ROM, hard drive, and diskette Backpack 
drives are also available. Call today for ordering 
information and a dealer nearest you. 

Telephone 815.756.34II FAX 815.756.2928 

Mi!705allJtiDn5 I n West Lincoln Highway DeKalb, IL 60115 


Call toll free: 800-295-1214 

See us at Comdex, Booth #H 1930 
Circle 192 on Inquiry Cord (RESELLERS: 193). 








_ 


WE WILL TRY TO MATCH OR BEAT ANY ADVERTISED PRICE. CALL FOR LATEST PRICING!! 


WE ACCEPT PO’S 
FROM QUALIFIED FIRMS 


o r y 


NO SURCHARGE 
FOR MC, VISA AE & DISCOVER 


INTEL 

486 DJGSX CPU's 



12NS 

15NS 

20HS 

2&N& 

80486 

DX2-66 

Bk*3 

- 

5.50 

8.60 

5.50 

B04B6 

DXZ-50 

32KxB 

28.60 

9.00 

8.00 

7,Dft 

80486 

DX-50 

6410(1 

— 

6.50 

6,60 

5.00 

B048E 

DX-3J 

5<lKx4 

- 

11.00 

9.00 

5.00 

00486- 

DX-25 

16Kx4 


6.50 

6.00 

5.00 

60486 

SX-33 

1?tt»CxB 

- 

- 

49.00 

36.00 

80466- 

SX 25 


549,00 
399.DO 
469.09 
329.00 
269.00 
IBB.00 
109.00 


INTEL 

Math Chips 


IMemd 

' 

^ 5 " 


MEMORY FOR IBM & APPLE 
6DNS TONS BOMS ICONS 

1 35 7,25 6 7& 4.95 

mb v.w - 


3 

3:25 


6087-2 
80*7-1 
80287-XL 
80387-16 DK 
80337-20 m 
80387-OX i Dues All) 
Intel SX (Does All i 
Intel St Mobil 
Intel 16SX 
Intel 20SX 


45.00 
49.00 
65 00 
55.00 
45.00 
56.00 
79.00 
79.00 
85.00 
49.00 
54.00 


CHANGE YOUR 386 to a 486 

(JUST CHANGE CPU) 


»Plug Cgnuatible * Cache Software * User 387 Mutt Chip 
• 5MQfe Fester * DOS 6 WINDOWS Compaitete 


Cyrix 466 DLC 40MHZ 

190.00 


!3Q 

33MHZ 

179.00 


f£J72 

25MHZ 

118.00 


A/A 

Cyrix 486 6LCS3MMZ 

159.00 


ms 

25MHZ 

iaw 


m4 

Cyrix 466 EIRX2 

call 



Ifyiti'M lif fJ "> ,11,~* iiiii >1 





IMeg si 9 (3 chip) 
IMen stedilpS 
4Menx 9 
16Megv9 |9cMp| 
16Meg n 9 P6 chip) 


256 * 36 1 Men 
512 a 36 iiMeq 
1 k 36 4htefl 
? x 36 8Meg 
4x3G16Meg 


& x 36 32Meg 
16 x 35 64 Mag 


m us n 1M “ S 

65.00 63.00 58.00 44.0& 

160.00 175.00 179.W - 

909.00 - 


66.00 59.00 

96.00 34.00 

239.00 219.00 199.D& 
: ■ 

789 00 769.00 769,00 
- 1B9S.W 1739.00 


Programs «M3Ktd up to 3X laslur■ Plug 6 oblaci code cnmnaL w/Udel 
B30B7-4Mfl6ji - 88.9(1 MM7-33MHz - 78.90 83E8/-25SX Var. 69.Dfl 

B3S87-33SX - 88.09 PC Week 1 '' rated I 5 over all rraffl cteos 

S Year Warranty* “AH Dowwant Compacts ‘ 


MODa AMT UPGRADED 

AST PART * 


PRICE 

Adnan tape 12-388 

4Meg Kit 

S0051Q-004 


239 00 

Bravo-486 

•iV.'j 

500987-002 


199.00 


EMeg Kit 

500987-003 


396.00 


16Mdd 

500987-004 


699 00 

Premium GSetfS.ieSX 

IMep 

500718-001 


59.00 

Premium 386/33 

lltlteg 

50071B-D02 


59.00 

Premium 8 

iMdfl 

500780-003 

WPS 

59.00 

3663X20, 466-25,25F. 33 

4Meg 

500780-0D4 

WP& 

21900 

PTErraitm Tower. 386/3311, 

8Meg 

500780-001 

WPB 

438.00 

486^51 E.4E6/31T6 





Cirpid MenKiry Board 

8-3?Meg 

50C816-0D1 


T49.D0 


MODEL AMI. UPGRADED 

AST PART 4 


PRICE 

Z386m. 26.20. UE 

IMeg 



59.00 

Z386/33,26,20.33E. 48&26E 

4Meg 

2A38O0MK 


195.00 

Z386SX 

2Meq 

Z-&D5-1 

i 

& 

119.00 


28&366SX-1G.386 
IMEG - 59 00 4 ME 


(-2D, 4S6SK-20 6 3B6-33 AH art r2PWSfMM. 
‘ " '1(6-381' 


; -BMEI3 - 399 DO 16MEG - TCMN 


MEM n£ 5 ZJL 9 A BI ?* 


16 BIT MEMORY 60. FOR 236. 386 AT - OK-4Mog M 4.0 LIU Coronal. * Nam 5 
. " L ' ■ ■ ‘ 3 . .3, 


Yr Warr. Convent. ExjkiI & Etfnd. Memory * Supports DOS, OS/2, 
lute Men ■ ■* ' ~ ■ - ■ 



, .. x ., ...LIM/LMS A 

EEMS ♦ Yersatrte S#1 Memory Addressi/ig»Operates wCPU SjWHK to 33 Mto' 
Supports Deskew. Multitask operations * Bt. imde fly boa Research, AY pita 
OE-UC.CQ 2MBB-J177.1W 4Meo - S765 60 8Msg-M41. 


■ Expanded in&tntwy (nr XT ■ Urn 4.0 compel. D-smuu * Uses 256x1-100 
Q-k - |S9.98 1 Meg ^179.90 ?Me U - 8219.90 


0-32Meg, £jd.-2*pfid. Memoiy Bd. for P/S2 70.80. 90. Urn 4.0 
OMefl ?Meg 4M«g BMeg 16M4g 32Meo 64Meg 

SIT'S K 5260 00 *374 IM *580,00 *959 DO £1905.00 £3255.00 


Q-flMec Extended and/or Expanded Merowy for ail IBM 
P/S2 Models 50, HTZ, 60, 55SX, 65SX, 16 &L 4.0 LJM Compat, 
ON - llt.OB 2Meg 207.9D 4to5lj 235.00 SMkj 471.09 


IBM PS/2 SIMM MODULES 


6450376 

6450379 

6451050 

6450603 

6450694 


Sf2K> 

2Mng 


2M*9 


f 2 *te 9 

6450698 i2Meg) 

78XB955 (12BKJ 
34T2933 (4Meg 

8 ">2977 mm 

1G5703S 1512ki 
H2F9935 f2Meg] 
9279694 i4Mcgi 
645Q90G (2Meg] 

64 50128 (4Mdg) 



WORKS WITH MODEL NO. 

»-288 

3D-286,26-296. 69 MTKR BD. 

TliattJBd 300 
TlunfcfBft 3 DO. 

B0-D41 

80,11 t, 311-tit. 321.081.161 
B0-A21.A-61 80-A31,30-111 BD-3T1 
35SX.4USK. SSSX. Modfll-70's. P-7D 
704361. Efil. 121.50Z, oSSk.GKX. P 7(f r 
S5LS, 65LS, X-Etibon 120 A130,356X 3M5,« 
70JU1. A-fi 1. B-21. B-61.33SK. 3SLB. 40SX 
Value Poifll 325T 
25 

3&SX, 40SX. 35SX. 65SX. 58LS. B5L5 
556X. 56L$. 65SX, 40SX. 35$X, 35LS 
P/51 ‘2B6 

f,'$1 i PSl^BSSX-2121 
P/SI 4 P/S1/388SX, Mndil-2121 
56.57. 5TSK.90, 9S, P‘75,57SLC 
Value paint 77 486DX2.486SX. SVH 55 
57SK, 90. 95. P-76.575EC. 56, SBSLG. 

P/Si. 386SX, MDdclS-2t23, 2133,2155. 

Value Ps4nt 77 486DX2.486SX, SVR 85 
365K. 40SX 

96, 57, S7SX. 90.95, P.75.57BI.C 
Value ?m 77 486DX?. 4BESX SVF 
IX40, N33-SX. PS Ifnte 

i si an, rt£jssC ps mv 

LX4Q, rmsx PS rfoie 
RSI jail) 
fi5i m) 

MSI (all 

CL571SX LpTp. ThinkPad 7«. TOOL 720.720C 
CL57LSX IjiTp, Thinkpat! 790, 700C. 720,720C 
U46SL 


PRlCf 

37.00 

123.00 

129.CO 

419.00 

79.H 

,& 

P 

90. DO 

35-09 

199.00 

109.00 

mm 

1D9.D9 

2M.D9 

95.00 

219D0 


114.00 

718.DP 

399.D0 

109.00 

21900 

44900 

249.00 

479.00 

109.00 


COMPAQ MEMORY MODULES 


MODEL AMT UPGRADED 

DeskPur m' 33.38&33L 2Meg Madifki 

4S&25.486I33L 6Meg Module 

4B6/50L, BiStem Pro 32Meo Module 
[teskPJd 38&133L, 4SE/33L (Exp Bd) 

DttkPtt 38&-2S, 33&?0 IMeo Module 

4 Mm Module 

DeskPto 3865- 16MHz IMeqExpBd 

A Met Exp Bd 
IMeq Mndule 
A Meg Module 

DeskPro 3B6/20E 1 Meg Exp Bd 

DeskPro 3B6/25E 4 Meg Exp Dd 

1 Meg Module 
4 Meg Module 

DeskPro 2m 386N. I Meg Module 

36S5X7Z0,38&25M. 43&33M. 2Meg Module 
486ST25M. 4SGS/16M 4Meg Module 

Port 4S6C 6Meg Module 

M Sens Eyp Bd «J-«Meg 

DeskPro 386/16 1 Meg Kit 

4 Msg Kit 
1-2Magljf Bd 
4 BMeg Exji&d 
DeskPrp 266 512k Kil 

Prdfinaa 3E» 3^6$. 3^!52S 2Mcy 

BMt(i 

Pictima 4664.1266.4^3. 

4«0,4/66, CCS 


Piastojna PC Stiver. 4S&33. 

mmm 

WXZIJa 


2Meg 


CMPQ PAHT1 

11SM4-081 
116561-001 
116566-001 
M 6569-001 
113131-001 
113132-001 
116633-001 
! 13634-001 
► 113646-001 

112534-OOt 
113644-001 
113645-001 
113131 -DOT 
113132-Mt 
118686-301 
118688901 
118690-301 
128877-001 
129160-001 
108671-001 
10607200! 
lOOOfiQ D01 
108fl7D4;Ol 
1130124XH 
141738-001 
141742-W1 

141683-001 

141684-001 

Ut685-D01 

T4168WW1 

149320-001 

149147-001 


PRICE 

109.00 
459.00 
1599.00 
279.00 
79 00 
22900 
149.00 
339 00 

79.30 
229.00 

149.30 
209.00 

79.06 
229.03 
59.00 
8000 
195.00 
429.00 
270.00 
90 00 
290.00 
239,00 
390.00 
49.00 
100 00 
320.00 

95.00 
213.00 
459.00 
459D0 
786 00 
1749.00 


AQ LAPTOPS & NOTEBOOKS 


LTtfflW 
LTE.7E6 
LTI/386S/2D 
LTi UTEflD. 25.25C 
LTE LITE^D, 25.25C 
Ltf mm, 25,250 
LTE Ql W5C 
LTE Lm4^5C 
LTE 1ITE 4/25C 

|i 

SLT/386 

SLT.^SE 

SLTQBB 

ConUura 320. 325 


Curttef*^, 4/25C. 4725CX 


ZMegftt 
4MegBd 
4Meg Module 
4 Meg Module 
£M*| Module 
E6Meg Module 
J Meg Module 
8Meg Module 
iBklteg Module 
1 Meg Moduln 
4Meg Module 

|Mu Nn :- : 
Mi UM £ 
a Meg Module 
2 Meg 
4Meg 
BMeg 


16Meg 


1iTO014X)2 
11T08HK33 
121125-002 
125769-002 
129789-003 
129769-004 
142337-002 
142337-003 
143337 m 
110235-001 
1102374)01 
118303-001 
118304-001 
118305-001 
139197-001 
130498-001 
139W 001 
1465P3-001 
146521-001 
146531-001 


204.00 
249.00 
240.00 
419 DO 
8791X1 
22900 

« 9 
I 01 
r& 5 g 

315 00 
7900 
10900 
229.00 

209 W 
41900 

%m 

41900 

B49.(H 




PRICE 

S-FWM Ceids 1MEG 1701X1 

S-FtAM Cards 2MEG 209.M 

Card Pru (made bv Data b'Dl 
Translera rsla frd*n PCMCIA 
cant td desktop PC. conneds 
bo a poiaiiai port 3tg.ao 


MODEL 

PRICE 

14.4QOH4.4M Oslaffda 

Modems 

349.00 

96KN9HD Durad-ax MudprrlS 

319 00 

24001*9600 Daca-Tax Modems 

199.80 

Lan Etheinel ilOBase Ti 

229.00 

Visual Media (CO Hnm Tape 
Drive) 

279.00 


Irt 120V 

.. u« im. F«J nirfr.-s «Uini ricpmoi in cunclis Hf* cuUam xid ‘rfnp 
TMUaTAMH m M era* Lin] <SnUa wltal 1w hiuue ■* JtfTH 36 MIS - 

fJdUMSGS Sir U« -UC. Y$i |J^h M. pupae wan xn^M Wu, «*r Tanta. KM 
4UUMA Upk^I Afct, am i ursiHn dccfci Chilli -j™u BiIIPS. rHK KuU bf ■and & 

, All HJUfACTUHfh WftT f£ AM St» 4n?®M3 iVur- UbBMlU IWfifft MA40 


All products Brand new & guaranteed » We buy excess inventory 

Tmtemrts m register^} with ihw respective companies- 



TOSHIBA LAPTOP MEMORY 


MODEL AMI 

TIDOOSeXEllE 
T2imT2000SX 
T200OSX/T1OOQLE 
TZOOOSX'TI D00LE 
T2 S M E.-2 24XfSKv71 SCKi, 1856, C 

ROPOOMinSlL'TlBOD. 1850. C 
.. ; 

T444WSX, SXC T640D 

T44CCSK, SXC 16400 

T44MSX,SXCT640D 

T4400SX. SXC.T6400 

T4500, t45fl£t. T4BO0, Tl 900, T1900C 

T45O0, T45G0C, T46O0, TieCO, Tim 

T4500, T45COC, T46M, Tl 900. T im 

T45W. 745003. T4KM. 11500, Mm 

T33O0SL 

T3SMSL 

T330O& 

T33085L 

T120HXE 

TTBOO 

13100 

r a itfk 

Tjnnijsx 

T310CSX 

T3200 

T320DSX 


UPGRADED 

2Meg 


2M«g 


32Meg 
33 v) 4M^ 
33 v: 0Meg 
33 v\ l6W?g 
33 m) 32Mtg 


f32D0SXC 

T32QGSXC 

T5100 

Tsaoa/TSsaa 

T5200/TB54K 


2Meg 
7 Mag 
2-Meg 
2Mag 
7Mep 


2 Mug 


2Meg 

?Mag 


MANU. PART t 

PC14-PAB312D 
PC18-PA8317D 
PC^PA8314U 
PCI 4-PA831SU 
PQ-PA2000D 
PC-PAS001U 
PC-PA2002L 1 
PC-PA2D04L' 
f*C-!pA2005U 
PC-FA2010U 
hi.'A 

PC-PA2012D 

PC-PA2013D 

PC-PA2014D 

N.'A 

PC-PA2607D 

PC-PA20O5D 

Wf\ 

PC-PA2B0SU 
PC13-PA8306 
PCa-PAE302y 
PC3-43A713SE 
PC9-PA6340U 
PC15-PA6308U 
PCT5-PA631QU 
PC6-PA7137U 
PC12-PA83D7U 
PCI 2-PAB909 
PCl^A^lSU 
PC19-PA8ai9U 
PC7-PAB301U 
PCl9-PA03tMy 
PC10-PA8313U 


85.1X1 
85.00 
229 O0 
J290Q 
85.00 
22900 
429,00 
231. DO 
4B3.O0 
729.1X1 
2999.00 
259.00 
494 ft] 
134100 
329900 
234.W 
349.00 
489.00 
7i9.ro 
104.00 
104.00 
179.00 
129.DG 
104.00 
209.03 

ias.ro 

129 00 
224.00 
99.00 
234.00 
95.00 
114.09 
459.00 


NOTEBOOK/ LAPTOP MEMORY 


AIR Vsnlure 

AS I N ii’UDUfri: Pnm ix.tt 


AMT. UPGRADED 


ANU.PART I 

12407980 
500314 M3 


AST Power Fxh; *MEI. 
AST Pome423EL 
AST Power Eitee42SSL 
AST Power Exec 425SL 
lATATSn^n ft£W20 


Ipsc-n f/B3 
Epson NS'SL 20.25.25C 

Ewresi. Tempo LK, LX20 
£«rex remjjo Carrier 
Goldstar GS520 366SX'16 
Lading Edna U/L T 386SX 
Mannavnx wntaliS 
NEC Prospeed 286,366SX16 
NEC Prospeed 286.386SX-16 
NEC FYo speed 386 
NEC PtOSpSMl 336 

.“"jK-at 

;x-2c 

20P, 25C 


IMaq 
iMeu 4Meg 
iMeg 
4M< I 
2Msg 
BMeg 
IMeg 
4M 1 
2Meg 
4Meg 
IMeg 
BMU 

te versa 4 md/RMe^Wen 
iH3flBSX.2l» IM^.JMeg 


1 EM eg 
■I Mu;. 

! Mnij 
rMijg 

4 Men 
4Meo 
2MCQ 
>lMnn 
SMeg 

2Meg PCA 90053-0001 
2Meg PWA0684-A-JOft0 
S3 66-4 M 


P£0 371151 
?3O504ie!!)O 

A8D85tl 

AB03771 

AKJ8781 



Panasonic CF170,0270. CF37D 
Sanyo 17.-18 MB 
Sharp 6791 5881.6785 
Sharp P0-6&O 
Tandon. PC Brand. tMnmrid 
T| Tiravelrnate 20W 
Tl Tfavelcnite 9900 
Tl 4009 

Twinheiil AHnnfl Car 
TwdjfJMMf' " 

Zem 386SX Notebook 
Zenfttr Mister Span 386SX 
Zenith Master Span SL. SLE 
Zeilrth Super Sptel 236. 286E 
2B6£..S( 

SX Alpha 
SXfefj 

Zsmlh Z-N046323U LC 


IMeg 

2Md»'4Meg 
IMeg 
2Mep. 8Meg 
IMeg 
2Meg 
4Meg. 1GMK) 

4W?g/16Meg 
2 Meg 
2Meg 
?Meq 
IMeg 
?Mag 
JMeg 
2Meg 
2Me-jj;E:Meg 


PC21-21 

PC21-22 

PC31-21 

mm 

PC43-2t 

PC43-22 

PC47-21 

PC47-22 

Pt49-2t 

P647-23 

286.386SX 
OF-BA1S5 
MBC-NBMEM2 

CE 621 & 
N0386SX-2O 
2568034-0001 
2666996-1 


ZA-300-1 
ZA-4-4 
ZA-189-66 
7A-1BD-64 
7A-1S0-86 
ZA-180-87 
ZA3250-4i-5 


229.00 
1649 00 
2281 
1099.00 
299.00 

tog.oo 

109,00 
229.00 
219.00 
119.00 
219.00 
479.00 
109.00 
119.00 
289.00 
94,00 

119.00.210 00 
79.00 
21900 
11900 

439 Tl 
7950 
219,00 
11000 
21000 
310.00 
430.DO 
299/499/1791 
11900,219.00 
49 ft] 
109.00 
119.011^29.90 
79-00 
129.00,449.00 
7900 
84.00 
219.00, CALI 

?19.0Q^99DO 
IDS :’0 

is 61 

109.00 

§§m 

179.00 

179.00 

179.00 

129.00rtt9.Oa 


LASER PRINTER MEMORY UPGRADES 


AMOUNT UPGRADED OK Bd 25EA 


2 3 3.S 4 5 6 8 18 32 


Caron LBP4.4Lrte.4phrs - 
Caitlil LBP-45X 
Cwnpai Pagemarp 
Kpsort 5000. Action Laser ■ 
EpsunAdron Laser || 

Epson 8000 

Epson * ODD 

HP 3.30.3P, 2P2P+ 

HP 4,4M. 461,481 UK - 

HP4L 

HP3SI 

HP4SI 

HP Etesk|et 50ft 500C. 550 - 

III 1 LteJkjet I230C. 1200CP - 

HPRadpIXlTOO 109 

U3M Laser 4019. A0HIE - 

WM Laser 4029 

IBM Laser 4019 

NEC 90.290 

NEC 95 

ON 400 

OU40O8 

DW836 B40 

PstJQrrt Ball PH 9500 - 

Panasonic 4426/44501 - 

Panasonic 4410/4430 - 

I'liiiv.onic 4456 
n jaypsi 7/PS35 



U 

* 

199 

- 

_ 

305 

_ 

- 



m 


199 

— 

- 

305 

— 

— 

— 

— 

— 

105 

— 

— 

716 

— 

m 

— 

- 

— 

- 

119 

* 

— 

19= 

_ 




— 

- 

m; 


- 

1B9 

— 

— 

* 

— 

- 

> 

99 


- 

195 

- 

- 

m 


z 

m 

z 

z 

2 

199 

1 


m 

2 

-r 

- 

■68 

- 

— 

1&9 


- 

m 

— 

5® 









— 



as 



19& 



399 

— 

— 

- 

* 

- 

- 

3H 

— 

— 

499 W 7 





169 






— 

- 

— 


- 

199 

—> 

* 

- 



«- 

99 


. — 

tw 

—- 

— 

339 

— 


- 

139 






- 




■ 

•115 









- 124 

- 129 

- 125 


H.P. COMPATIBLE FONT CARTRIDGE 


R CODES Bar Code Headet Fonts . 


DESKJET SOLUTION Iw DkJt 5TW & Plus. 92 Fonts. 4.5 pt-30 pt... 
IBM 41119. 491 BE. FONT CAR1HIDQE 203 hums. Turl>3 Card. 


.99.60 

...105.60 


22825 lockness Avenue * Torrance, CA 90581 « «n- *1 rants n typestyias 


TURBO 25 CampariblD to Paciiic Data's 25 CAflTRlDGES IN ONE!", 143 
Fains (comiMt. wtm Epson Aclim Lose! tt mi alt HP Printers except HP4 >... rtf . 1*1 

TURBOSCtUPT 1 *47 Scatabte Fanis In Any Poinl Sue (HP 2.2D - iSB)......14S.IXI 

TURBOSCRlPt' 1 ' I09.109 Scalaiite Folds la Any Pml Sue (HP 2.20 - 3901 .. I79.60 

TAX A FINANCE FOR IBM 41119. 4A19E. 4D29 ....139.60 

TAX A FINANCE CARTRIDGE....84.60 

...169.00 


310 539 0019 CAiL 1 

FAX: 310-539-5844 wiTHOUTNOm TOtLRlEE 

■8uO b 433 h 37Q6 ESTAB. MonFn, &:00 am to S:DO p.m, PST 

^ v (US arid Canada) ****** 1985 Sat, IthOO am to 11:00 noon 

i 


FLUCTUATE CALL FOR LATEST PRICING!! 


Circle 207 on Inquiry Card (RESELLERS: 208). 






































































IF YOU READ THIS AD, 
THEN YOU'RE ONE OF 






















y Your Direct 


BYTE introducesYour Direct Link - An 
enhanced service for BYTE readers that 


gives you free information on products - 
faster and easier! 


In the NEW Direct Link 
section, here's what 
you'll find: 

Alphabetical Index 
to Advertisers 
Including Phone 
Numbers 

Now dial companies 
directly. 




Product Category 
Index to 
Advertisers 

Order information on 
individual products or 
complete product 
categories. 

Redesigned 
Editorial Index 

Free information from 
companies covered in 
articles, columns, or 
news stories. 


New Enhanced 
Direct Link Card 

Receive free information 
quickly by filling out and 
mailing or faxing Your Direct 
Link Card today! 




Send for FREE product information 
filling out Your Direct Link Card 
found in the back of every issue. 


Buy It 
Through BYTE! 



BYTE 


Link to Products 







Take Note 




The World’s Best SCSI Adapter 
Just Got Better 


% 



/ 




SmartCache IE 

is the total, growable SCSI solution! 






0.1 ■» 


■ 


The worid’s best SCSI adapter is now the world’s greatest bargain—priced lower 
than any major competitor. An unprecedented value, SmartCache III offers top 
performance and universal connectivity with all major SCSI-1, SCSI-2 and Fast 
SCSI devices, including hard drives, tape, CD-ROM and WORM. 

It also comes with built-in support from all major operating systems, including 
DOS, Windows, OS/2, NetWare, Windows NT, NextStep and all versions of Unix. 

And only SmartCache III gives you a growth path. Optional plug-on modules 
let you migrate easily to caching (with up to 64Mb cache), as well as full RAID 
capability. Storage Manager, our GUI utility, makes installation quick, easy and 
automatic. Plus, it gives you on-line and remote control over subsystem man¬ 
agement, diagnostics, performance monitoring, and disk array configuration 
and control. 

Distributed Processing Technology, Inc. 

140 Candace Dr. Maitland, FL 32751 USA 



Call DPT, today! 

800-322-4DPT 
FAX 407-260-5366 


•List price for ISA model PM2021/90 SCSI Adapter Board 

CirAm 1 AS Inn.iiru C r>rA f DECEI I EDS- 1 A A\ 


See us at COMDEX 

in I ac \/onac _ Rnnth 100/1 
























Notebooks 

ThinkPad 750C4B6SU33 4/170MB..—..CALL 

ThinkPad 750C 486SL733 4/340MB.....CALL 

ThinkPad 750Cs 4B6SL/33 4/170MB..*.CALL 

Thinkpad 750Cs 4S6 SL74/34DMB ..CALL 

ThinkPad 750 486SL/33 WOMB...,„„.CALL 

Thinkpad 720C 4/1 BOMB ............4399 

Thinkpad 720 4/160MB....3150 

ThinkPad 350 406SU25 4/125MB.....1B9S 

Thinkpad 360 406SL/25 4/250MB........2310 

ThinkPad 350G486SL/25 4/120MB. ....2565 

ThinkPad 35QC 4865L725 4/250MB.2B71 

Thinkpad 60D 406SLC2/5O 4/BOMB.1915 

ThinkPad 500 4S6SLC/5Q 4/170MB.2495 

PS/ ValuoPpInt local Bus systems 

6301 EV2 486BX/25 4/120 MB.....1090 

63S1 EV34065X/25 4/212MB.....1190 

6301 EVS 436DX/33 4/120MB...1340 

6301 EV9486DX/33 4/212MB...«.. .1540 

6302 F50 4B6SX/25 4/245M8...,. 1306 

6382 K30 486SX/334/120 MB.. 1290 

6302 K50 486SX/33 4/245MB ...1405 

6302 M30 4S6DX/33 4/12DMB,. ...1493 

6382 MSG 4860)033 4/245MB. 1654 

6364 F30486SX/Z5 4/120MB___ ...1239 

6384 FSO 486SX/25 4/245MB. 1386 

6364 M30 4S6DX/33 4/245MB. 1E8D 

6364 M70 486DX/33 4/340MB^™_. ...186B 

6364 W504SGDX2//66 4/245MB.2050 

6364 W70 486DX2//66 4/340MB.2109 

6367 M70 406DX/33 4/340MB... 1945 

63B7 MOO 486DX 2//G6 4/527WB.... 2676 

Includes DOS + Windows * Mouse * Local Bus 
with s3 chip + vib sic!. 


Controller & Graphics Cards 

Adaptek 1742 kit EISA.......< 

Adaptek 1642G kit....: 

Adaptek 2B42 Local Bus kit..... 

Adaptek 15 bit ISA...... 16B 

Orchard Idem B Cantrolter.......... : 

Diamond Stealth 24...... 1 1 

Diamond Viper vlb 2 MB..... 

ATI Ultra Pro EISA 2MB ..... 

ATI Ultra Pro 2MB ISA............ 

ATI WonderXL24 1 MB/512KB.. . i i(- 


BBAND NAMES 

LOW PRICES 
LEADER 
SINCE 1983 

We export with International Warranty 


TOSHIBA 

T19QQ 486SX/A 4/60MB.......1611 

T19GQ 4B6SX/A 4/120MB.............,1756 

T1900 4BSSX/A 4/2QQMB.....1999 

T1900C 4B6SX/A 4/120MB.....2380 

T46D0 4B6SU33 4/120MB........2795 

T46Q0C 486SU33 4/120MB.....„.3987 

T46D0C 4B6SL733 4/200MB.......4236 

T4600C 486SL733 4/340MB...... .4660 

T660QC /T6BQ0CD/T / T6600CDV.CALL 


NOVELL SPECIALS 


Netware 3.11 

5 users 563 

10 users................1327 

20 users.......1070 

100 users..367B 


Netware 4.01 

5 users....740 

10 users.....1696 

25 users,........2747 

50 users...CALL 


MultiMedia 

Creative Lab Edutainment Kti CD (Upgrade kit) . Call 

Sound Blaster Deluxe/Prcj...79/13Z 

Sound Blaster 16 ASP........230 

Video Blaster.......»....335 

Video Spigot for Windows........405 

Pro Audio MultiMedia System II______ 899 

Fusion Double CD IS int/ext.......Call 

Pro Audio Spectrum 16.........175 

NEC CDR 04-1 [ I nt)/ CDR 74-1 (Ext).452/54D 

Sony CDU 535/540/31 -A. 275/345/109 

NEC CDR 38 Portable.356 

Toshiba TXM 3401 (Int/Ext).Call 


comma 

All ProLlnea systems am Local Bus 

Proto 4/25s, 4/T20 MB Win*......1169 

ProUnea 4/25$, 4/240 MB Wind+....1357 

Proto 4/33.4/120 MB Win* .........1542 

ProLinaa Ai 25CDS. 4/120 MB Win* _..1591 

Proto 4/50,4/240 MB Win*.....1966 

Proto 4/66,4/240 MB Win*...2153 

DESKPR0 4/33M. 4/340 MB Win...,...2978 

DESKPRD 4/50M, 8/240 MB Win.„ ...2932 

DESKPR0 4/66M, 8.-240 MB Win..3306 

DESKPR0 4/66M, 8.-240 MB Win...3157 

Concentro 4/25 4/120 MB.....2450 

Concentro 4/25 4/250 MB.....2625 

Concentre 4/33 4/250 MB......2910 

Centura Notebook 3/25,4/120 WirH.. m ..„......1599 

Centura Notebook 4/25 4/120 Wm ......1902 

Centura Notebook 4/25 color, 4/120 Win.....2575 

LIE Lite 3/25C, 4/12QMB Win........2341 

LTE Lite 4/25E, 4/120 MB ...special CALL 

Lit Lite 4/25C. 4/120 MB WJn.CALL 

LIE Lite 4/25C, 4/209 MB Win._...CALI 

LTE Lite 4/33C, 4/120 MB Win...CALL 

LIE Lite 4/33C, 4/209 MB Win.....CALI 

PonahlB 486DX2/66C, 4/210 MB Wirt.CALL 

Portable 486DX7./66,4/525 MB Win.....CALL 

Prosignia 4060X2/66 model t.....CALL 

Prosignia 5/G0 model 1..„........CALL 

Proliant 1000 DX2/66 model 1... i n t. n.CALL 

Proliant iQDO 5/EG modal 1.....!!.!“*.CALL 

Proliant 2000 DX2/66 model 1. .Offer CALL 

Proliant 2000 5/60 modal 1.....CALL 

W=MS DOS 6. MS-Windows 3.1, Compaq Mouse 
W+=Win plus PFS: Works/Windows. S.25 p FDD. Modem 


software Specials 


MS Office 

365 

Windows NT 

CALL 

Lotus 4.0 Win 

299 

Windows Server NT 

CALL 

WordPerfecl Win 

299 

Win for Workgroup 

CALL 

WordPerfect DOS 

290 

Havard Graphics 

305 

Word lor Win 

299 

MS Publisher 

116 

Excel far Win 

295 

ACT lor Windows 

245 

PageMakor 

545 

MS Powarpoint 

321 

LoUisAMI Pro 

235 

MS Project 

385 


We carry all software available on PC 
platforms Please call for volume discounts 


WE 

STOCK: 


ADAPTEC 

BOCA 

CALCOMP 


CITIZEN 

INTEL 

CREATIVE LABS 


EPSON 

HAYES 

MAYNARD 


MOUNTAIN 

KINGSTON 

LOGITECH 


HOUSTON INSTRUMENTS 
US ROBOTICS 


TEXAS 

INSTRUMENTS 

MEGAHERTZ 


Hard 

Disks 

[ Conner 

120/212MB 169/215 

MANAGER SPECIALS 

Toshiba 4500C4/120MB.2830 

Toshiba 45Q0C 4/20UMB..._,.3D99 

Toshiba 1900 4/8DMB.1750 

Toshiba 4600 200MB. .3026 

340/540MB ..335/500 

Quantum 

170/245MB.176/275 

34Q/54QMB .345/610 

Maxtor 

120/245MB.170/235 

340/540MB.320/575 

1GB.1085 

Epson 4S6SLG/33. CALL 

NEC 3FGfl/4FGe...62Q/7ZC 

NEC 3FGO/4FG&. 620/726 

call lar ViewSonic 

MODEMS 

24/9600 FAX Modem.69 

US Robotic 24/9600 FAX. .. 89 

Best Data 14.4 FAX.175 

24/9600 PCMCIA.310 

Satlsfaxlon 400.299 

Satisfaxion 200. 251 

Please call for new discounts 

For MAC 

540MB.785 

1GB.1360 

Gall for volume discounts 

Track Ball Mouse .19.95 Floppy Drive 1.44..59.00 

Floppy Drive 1.2MB 59.00 1MB SIMMS.CALL 


Tape Back-Up 
Drives 

Colorado 

Jumbo 120/2SO Int „. .169/195 

Trakker 120/250 Ext.306/359 

Syquest 

00 meo kit Int/Ext .425/625 

Mountain 

PS 1200 Plus InVExt 1597/1799 
Powertapo 2GB !nt/Ext....934/1076 
Wanglek 

Wangtok 525MB . 676 

Wangtck 4GB 1D76 


PRINTERS 

Epson LG870,,... 460 

Epson L0117Q...,,. 020 

Epson DFX5000. 136D 

Epson DFX 8000 , 2267 

Epson 1600. eeo 

Okidata 

OKI ML320/321.315/44Q 

OKI ML590/591 .440/593 

OKI OL4DOO/8tn. .505/699 

Panasonic 44581.050 

Panasonic 4430.675 

call far volume discounts 


AST & ALR 


ALR Evolution v 5/60 model 1 ... .CALL 

ALR Provisa VM DX2/66 model 1.CALL 

AST Premium SE P.60 model 33.. . ..CALL 

AST Powexec 4/25 mono model 200 ..CALL 
AST Powerexec 4/25 color model 200 ...CALL 
Call for all AST & ALR models, specials 


Hewlett Packard 

Netsorver LM 5/60 MDL1.5399 

Nefserver LM 4/33 MDL 1 ..5399 

HP4/4WI....1360/1855 

HP4SIMX/4SI 2929/4200 

HP 120QC .. 1260 

HP 550C/50QC.599/415 

Scan Jet I1P/1IC....730/1310 

HP 4L/4ML ..679/1000 

ceil for ell Desktop. Notebook, 
Printer Models end volume 
discounts 


Network Accessories 


WEI 000 8 bit COAX. 

NE2QG0 IS bit COAX 

*---— 

.09 

.^.,7115 

3bit/16 bit COAX...... 

.Call. 

49/G9 

EthdrExpress 16G. 

. fay , LJ , 

.,,110 

4 port/Bport HUB.. 

.Volume 

CALL 

16 port HUB .. 

Arcnet 8 bit/16 bit. 


CALL 

59/69 

Arcnot 4/0 port HUB.. 


160/215 


Corporate Accounts 
Volume Discounts 
And 

Consultant Orders 
Welcome 


Computerlane 


Outside California: 1-800-526-3482 

Inside California: 818-884-8644 • FAX: 818-884-8253 

7500 Topanga Canyon Boulevard, Canoga Park, CA 91303 

Hours: Monday - Friday 9 -6, Saturday 10-5 


Compaq is a Rsg islanad Trademark of 
Compaq. IBM is a Registered 
Trademark ut Inlamaliongl Business 
Machines. 

ALL QUOTED PRICES REFLECT A 
5% CASH DISCOUNT 
Visa, MasterCard and American Express 
also accepted 

Prices subject to change without notice. 
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cad or Multimedia 


See Us At: 
COMDEX/Fall ’93 
November 15-19,1993 
Las Vegas,Booth A547 


THE ALAMO 


THE TEXAN 


M&M PRO 

Function of Five Boards in 
One PC/AT Slot' 


_ ■ i HP 1 '!!* 111111 . !-l'\ — 

t : ) i 

■ HI \* 
M i .p,- r V V11 ;pV 

mm * i,i ^7“- 


Ultra High Resolution 
Graphics Display Controllers 
from the World’s first 
TMS34020 Manufacturer 

Our PC/AT boards provide programmable 
display resolutions up to 1600 x 1280, and 
provide 72Hz or higher refresh rate for 1280 
x 1024 and lower resolutions. 40 MHz 
TMS34020 Graphics Processor, VGA pass¬ 
through and RGB cable set are included. 
Software drivers are provided for TIG A, MS- 
Windows, and AutoCAD®. Drivers for the X 
Window System for Interactive and SCO 
UNIX are optional. 

THE ALAMO $2,995 

24-BIT TRUE-COLOR at 1600 x 1200 
6 MByte VRAM + 1 MByte DRAM 

THE TEXAN 1600 $1,450 

256 Colors at 1600 x 1280, 60 Hz 
2 MBytes VRAM + 1 MByte DRAM 

THE TEXAN 1280 $1,250 

256 Colors at 1280 x 1024, 72 Hz 
2 MBytes VRAM + 1 MByte DRAM 

THE TEXAN 1024 $995 

256 Colors at 1024 x 768, 72 Hz 
1 MByte VRAM + 1 MByte DRAM 


Multimedia Graphics: 
Everything you need to get 
video into or out of tjie PC 

M&M PRO $995 + 

24-bit TRUE-COLOR NTSC/PAL/ 
SECAM video window frame grabber. 
Optional 12-bit per channel digital stereo 
audio, hardware JPEG compression, on¬ 
board 1024 x 768 SVGA, composite and 
S-Video NTSC/PAL output with flicker filters. 

M&M Basic (composite video) $500 
(composite & S-Video) $600 
NTSC/PAL frame grabber displays live video 
window on VGA screen. 

VIVA HC (NTSC or PAL) $700 

HI-COLOR ET4000 VGA with composite and 
S-Video output with flicker filters. Configur¬ 
able for multi-channel display. 

ViM (ntsc) $550 

(pal) $630 

Video, VGA and Audio mixer outputs VGA 
to video as an overlay on an input video 
signal. 

VIVA Basic (NTSC or PAL) $300 

Internal or External VGA to Video converter 
outputs VGA to composite and S-Video with 
flicker filters. No TSR required for 640 x 480 
modes. 


Omnicomp has been providing graphics hardware solutions for Systems Integrators, OEMs, 
and Resellers in domestic and international markets for over 10 years. 

Our products cover a wide range of popular computer platforms and operating systems including PC/AT, 
VME, Micro Channel* DOS, Windows, UNIX and others. 


MICROSOFT 

WINDOWS 


AUTODESK 


Windows drivers provide 1600 x 
1200, 24-bit TRUE COLOR on the 
ALAMO, 1600 x 1280, 256 color 
on THE TEXAN, and Hl-COLOR 
on the ViVA HC. 

Video for Windows compatible 
MCI/AVI Multimedia Windows 
drivers for the M&M PRO and 
M&M Basic. 

DL-Xpress (included) and Soft 
Engine (optional) from Vibrant 
Graphics allow 24-bit TRUE- 
COLOR display on THE 
ALAMO and 256 color display on 
THE TEXAN for AutoCAD®, 3D 
Studio™, etc. 


Monitors . . . IDEK 21" flat screen multiscan 
monitors 30-80 KHz . . . others available. 
MF 5421A 1600 x 1280, .26 Dot Pitch $2,525 
MF 5321A 1280 x 1024, .31 Dot Pitch $2,125 

Phone 713-464-2990 


713-827-7540 


For more information, call or fax our Systems 
Engineering Department, M-F, 8:30-5:30 CST. 


We accept VISA, MASTERCARD 
and AMERICAN EXPRESS 


Direct from 
Manufacturer 
12-Month 
Warranty 
F.O.B. Houston 


Omnicomp 

GraphicsCorporatioii 


Omnicomp, THE TEXAN, THE ALAMO, M&M PRO, M&M Basic. ViVA, ViVA Basic and ViVA HC are trademarks of 
Omnicomp Graphics Corporation. Ail other trademarks or registered trademarks are property of their respective owners. 
Specifications subject to change without notice. 
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Recognized as the two best 
PC-diagnostic tools on the market. 


NOW AVAILABLE IN ONE GREAT PACKAGE... 



Fully operating system independent 
diagnostic software. 


All New 


Ver. 5.0 



The only Power-On Self-Test card 
you need to debug any “dead” PC! 



Recently named as PC Upgrade 
Magazine’s Utility of the Month. 


Service News Named as Product of the Month 

product of "the month in the July issue of Service News. 


FULLY OPERATING SYSTEM INDEPENDENT, 
BIOS INDEPENDENT, AND CMOS INDEPENDENT. 

MICRO-SCOPE Universal Computer Diagnostics was developed to 
satisfy the expanding need for accurate system diagnosis in the rapidly 
growing desktop computer market. 


UfF his is the only card that will function in every system on the 
1 market. The documentation is extensive, and not only covers 
the expected POST Codes for different BIOS versions, but also 
includes a detailed reference to the bus signals monitored by 
the card.” — Scott Mueller from his globally recognized book, 

Upgrading & Repairing PCs , Second Edition’ 



• CACHE MEMORY - “Micro-Scope” Ver. 5.0 
now fully tests cache memory and the cache 
controller subsystem. 

• LOW LEVEL FORMAT - Ability to do 
factory style initialization of all IDE drives, 
together with the ability to do factory style low 
level formatting on all drives, including MFM, 

RLL, ESDI, SCSI, and all IDE drives. 

• O/S, BIOS and CMOS INDEPENDENT - 
Does not rely on O/S for diagnostics. Talks to 
PC on a hardware level regardless of the O/S, 

BIOS or CMOS setting. 

• TRUE HARDWARE DIAGNOSTICS - 
Accurate testing of CPU, IRQs, DMA, memory, 
hard drive, floppy drive, video cards, etc. 

• DISPLAY DRIVE TYPE - Reads and dis¬ 
plays the actual drive parameters for any drive 
type automatically. 

• CPU DETERMINATION - This capability is 
necessary for accurate system diagnosis on 
386SX, 386DX. 486DX and 387 and 487 chip 
implementations. Because each of these specific 
chips has its own unique instruction set, and 
therefore cannot be accurately diagnosed with 

any program which cannot recognize these differences! 

• MEMORY TEST - “Micro-Scope” 5.0 has no limitations as to the size of 
memory it can accurately test Micro-Scope now also tests up to 2 meg of video 
memory! 

• MEMORY EXAMINE - Displays any physical bit of memory. Very useful for 
determining memory conflicts. Very useful for determining available 

memory space. 

• BATCH CONTROL - All tests, even destructive, may be selected for testing. 

• ERROR LOGGING - Automatically inputs errors during testing to an error log. 

• AUTOMAPPLNG - Automatically bad sector maps errors found on hard disks. 

• IRQ DISPLAY - Show bits enabled in IRQ chip for finding cards that are 
software driven. (Network, etc.) 

• IRQ CHECK - Talks directly to hardware and shows I/O address and IRQ of 
devices that respond. 

• SECTOR EDITOR - Allows the editing of any sector of floppy or hard disk 
media (even track 0). 

• AND MUCH MORE...We don’t have enough space here for everything this 
software can do! 


• Includes pads for voltmeter to attach 
for actual voltage testing under load. 

• 4 LEDs monitor +5vdc -5vdc 
+12vdc -12vdc. 

• Monitors Hi & Lo clock and OSC 
cycles to distinguish between clock chip 
or crystal failure. 

• Monitors I/O Write and I/O Read 
to distinguish between write and 
read errors. 

• Monitors memory write/read to 
distinguish between address line 
failures and memory chip failures. 

• Monitors ALE for proper CPU/DMA 
operation. 

• Monitors Reset to determine if reset is 
occurring during POST, indicating short. 

• Monitors progress of POST without 
POST codes. 

• Reads POST codes from any IBM 
or compatible that emits POST codes. 
ISA/EISA/MCA. 

• Compatible with Micro Channel 
computers. 

• Dip switch allows easy selection of I/O ports to read. 

• Includes tri-stale LOGIC PROBE to determine actual chip failures. 

• Manual includes chip layouts and detailed POST procedures for all 
major BIOS’s. 

This is the perfect package for alt repair 
technicians and self-maintainers. 

Call MICRO 2000, Inc. for volume 
discounts and after sales service! 


800-864-8008 

1100 E. Broadway, Suite 301 


Glendale, California 91205 = | ; 

818-547-0125 • Fax 818-547-0397 =-=—" ~~— 


• AUSTRALIA - MICRO 2000 Australia, P.0. Box 1777, Wollongong, NSW 2500. Tel: (042) 564446. q V 

• UK - MICRO 2000 Europe, P.0. Box 2000, Latchworth, Herts, S661 TG„ England. Tel: +44 462 483483, Fax: +44 462 481484. 

■ CANADA - Business Data Systems, 169 Burnside Drive, London, Ontario, Canada N5W 5V5. Tel: (416) 777-2479 or (519) 659-3599. 





















LEAVE IT TO IS TO RACK THINGS IIP 


RECORTECs Rack Mount PC 
compatible computers, monitors, 
keyboards and primer continue 
the tradition of manufacturing 
excellence RECORTEC started in 
1969* With our broad product 
line, fast delivery, excellent pre 
and post sale service, it’s no 
wonder more and more people 
"leave it to us to rack things up " 




QUALITY 

All products 100% tested and 
verified prior to shipment 

RELIABILITY 

Field proven components backed 
by a comprehensive warranty. 

SERVICE 

Large stock for fast delivery plus 
assistance by knowledgeable sales 
and support personnel. 


SOLUTIONS 

Choose from many models which 
offer a wide range of solutions for a 
variety of rack mount needs. We 
also offer custom designs when a 
standard product just won't do. 



CALL OR FAX FOR MORE 
INFORMATION. 

1-800-729-7654 


RECORTEC, INC. 


1290 Lawrence Station Road Sunnyvale, CA 94089 Tel: (4081 734-1290 Fax: (408) 734-2140 


















































CONTROL UP TO 96 PC 
FILE SERVERS WITH 1 KEYBOARD - 
AND MONITOR USING... 


COMMANDER" 





• Select via Keyboard 

• Dual access up to 250 feet 
away (optional) 

• No external power 

• Mix PC, PC/XT, PC/AT 
and PS/2 

• "AutoBoot™" Feature 
boots attached 
computers without 
operator intervention 

• Able to Broadcast to all 
attached computers 


• Mounting kit available 
for 19” and 24” rack 
installation 


• PS/2 and Serial Mouse 
support available 


• Each unit accommodates 
from 2 to 8 PCs 

• up to 12 units can 
be cascaded 


?ZZZZZZZZZZZZZZZZZ Z2 



fcyBEX 


4912 Research Drive 
Huntsville, AL 35805 U.S.A. 

(205) 430-4000 
FAX (205) 430-4030 


Dealer Program Available 


PC, PC/XT, PC/AT and ps/ 2 are trademarks o 
international Business Machines Corp, 
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Tests Prove Our Boards 
Withstand Surges That 
Make Other Boards Fail 

Direct buyers want the best products. 
The best performance for the price, and 
— above all — reliability . 

That's why Amet uses a unique feature 
called SurgeBlock to protect every port 
on its I/O boards from power surges. 
They're the leading cause of I/O board 
failures because they're caused by count¬ 
less sources — from lightning storms to 
simply walking across the floor. 

SurgeBlock gives our I/O boards unbeat¬ 
able reliability. It was the first onboard 
surge protection, and independent tests 
prove it's still the best. Call us and we'll 
send you the results that prove it. 

The Best I/O Boards to Buy Direct 
Not only are our boards the most reli¬ 
able — with a field failure rate of less 
than 7% — they're also the best direct 
buy around. Here's why: 

Unmatched Price/Performance 
Our I/O solutions support from two to 
512 users and operate at speeds from 
2400 to 115K baud — with prices start¬ 
ing at less than $70 per port! 

Compatibility 

Our I/O boards are compatible with 
more than 30 operating systems, includ¬ 
ing UNIX, Windows, DOS, Multiuser 
DOS and NetWare.™ 

30-Day Money-Back Guarantee Plus a 
Lifetime Warranty 

We back our reliability with a 30-day, 
hassle-free money-back guarantee plus 
a Lifetime Warranty. 

24-Hour Hot Swaps 

If your board does fail, you can have a 

replacement at your site within 24 hours. 

Attractive Terms 

Qualified customers can buy with our 
convenient Amet Gold credit card or 
other major credit cards. And we offer 
next day delivery! 

Reseller Discounts Available 


Arnet's SurgeBlock Protection 
Keeps Our I/O Boards From 
Frying Like the Rest 



Amet Equinox Stallion Specialix Computone 

SmartPort MEGAPORT XP Brumby SI/XIO IntelUport HEX 


Cost-Effective, Expandable Intelligent Serial I/O 

SmartPort and SmartPort Plus 

Create PC systems that can grow as you do with SmartPort and 
SmartPort Plus. SmartPort is best suited for systems supporting 
up to 8 users per slot. SmartPort Plus is most cost-effective for 
systems requiring 16 to 32 users per slot. A powerful onboard 
processor offloads serial I/O from the host PC to dramatically 
improve data throughput. 

• Supports I/O speeds up to 38.4K baud per port 

• Up to 64 Kb of dual ported RAM 

• Full signal support for modems and other devices 

• R5-422 support on SmartPort Plus for longer distances 

• SimulPort terminal paging software 

• SimulPrint transparent printing utility 

From $446 


Intelligent I/O Communications Subsystem for PCs 



COMStax 

Add a COMStax host card to your PC to support up to 128 
users per slot. An onboard high performance 20 MHz RISC 
processor enables transmission rates up to 115.2K baud per 
port. 

• Desktop stackable modules for asynchronous, 
synchronous and high-speed parallel printing 

• Up to 8 stackable communication modules per 
host card 

• RS-423 support for longer distances 

Host Adapter From $596 
Modules From $37/ 


Workgroup Concentrator for Local and Remote Users 

ClusterPort 

Build large systems that can support remote users with 
ClusterPort. A host adapter card with two high-speed syn¬ 
chronous links connects to multiple 16-port Cluster Boxes or 
to modems for remote locations. Remote users can be con¬ 
nected without using costly multiplexers. 

• Supports 128 ports per slot, 512 ports per system 

• Supports local users thousands of feet from the host 
without modems (miles with optional Fiber Link Kit) 

• 1.2 Mbps RS-422 synchronous link between host 
adapter and local Cluster Boxes; Up to 64Kbps 
synchronous for remotely-attached Cluster Boxes. 

Host Adapter From $J72/ 
Ouster Boxes From $U2t 

Ask for Your FREE Catalog of Amet PC Connectivity Solutions! 

800-377-5515 

FAX: 800-377-8848 

C I HU 


Amet and the Amet logo are registered trademarks of Amet Corpo¬ 
ration. All other trademarks are the property of their respective 
corporations. Test conducted by Wyle Laboratories. September 1 993 . 



&RRNET 

Rock Solid Connections from Digi International 
618 Grassmere Park Drive 
Nashville, TN 37211 
(615) 834-8000, (615) 834-5399 FAX 


Circle 211 on Inquiry Card (RESELLERS: 212). 







































Circle i/o on inquiry cord. 


Ada Programming for Windows! 



jjj»u jjwii flrrtf ■ r Irfyia I pj i <» 


Develop Windows, DOS or POSfX Applications 
Validated Ada Compiler 
Microsoft C Compatible Interface 
Windows Linker, Resource arid Help Compiler 
Complete Set of Windows Ada Libraries 
Easy Ada Libraries for Fast GUI Development 
Powerful Design and Programming Tools 
Applications are True Executables J - 


IrttegrAda for Windows is a Professional 
Ada Programming Support Environment 


e*wta« etH-P* "IntiSTMi fur Wndim 1 
cnslwl 4TB3M ih“: 


IntegrAd 

”or Windows 


SDK Not Required 
No Royalties 


For More Information Call: 


imegrAda is a registered trademark of AETECH, Inc. 
Windows is a registered trademark of Microsoft Corporal ion 


(619) 431-7714 


AlETECII 

Atltt Software Dn'clttptnciti & 7W* 


5841 Edison Place. Suite 110, Carlsbad, California 92008 (619) 431-7714 FAX (619)431-0860 


PLEX™ FAMILY PRODUCTS 


DATAVISION 

Keypfex Family 



Save Equipment and Space Costs 

* Mix Any Operating System or Application 

* n* Level Cascading For Unlimited Growth 
■ Automatic Scanning & Broadcast Modes 

* Optical Isolation For Safety/Reliability 


1 Simple Plug and Play Installation 
* Uses Existing Keyboard/Video Ports 
» Mix XT, A T and PS/2 Keyboard 
Controllers Including The blew IBM 
"Type!" 


1 Mur CGA/EGA/VGA/XUA/MONO Video * Keyboard Operated — No Buttons/Switches 

Gain Central Control & Greater Productivity Too! 


Datavisions New tuid innovative Product* An: Keyboard-Operated 
With No Buttons To Ptcm; or Switches To Turn. IBM XT. AT and 
PS/2 Compatible. 


More Power At Lower Cost 
Now Operate Multiple PCs W ith 
Our Intellig ent Technology 
One Keyboard One Display One Mouse 



So If You Think This is Your Only Option.,, 


Think Again! 

Manage All Your Systems From 
A Single Display and Keyboard 


H H 



Reduced Display Costs * Reduced Keyboard Costs ■ Reduced Space Costs 


Kcvpkx/2 

Vitknpkx/4 

Mmisepkx/H 

Kevpkv/4 

Vkknpkx/H 

OmnipIcx/4 

Keypk\/K 

Movsepltx/4 

(>mnipk\/8 


The HI-IQ Product Company 


■ No Internal Hardware 

■ No Intemoi Software 


- No Keyboard Errors 
* No Switch Problems 


Datavision Pte Ud * 27-B Duchess Rtmd * Singapore ■ 1026 • Tel (065) 467-7784 - Fax {065j 467-7785 
370 West Camirw Gardens Bhd * Boca Raton • Florida • 33432 * Tel (407 ) 482-3996 - Fax (4071 482-3997 

IBM and PS/2 are registered trademarks of the International Business Machines Corporation 


Our products work where ordinary switching devices foil. This is localise they arc INTEI LIGENT and cimfonn to all IBM published keyboard and mouse protncol standards, We not only s 
|jort the PS/2 model W/05 hot ^0 cu'n furlher tlian IBM does In allowing you to hoi-pin^ Ihc ktfylHmrrl and bus mouse— even under OS/2!! limit any nvnchiiu; anytime with no 3IK errors — 
even if no keyboard is attached, Individual system "Lock" lamps, typeimdie rates* etc* are also kept accurate across port switches* 
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Circle 206 on Inquiry Cor 






































































































































CALL FOR UPDATED LOW PRICES AND NEW PRODUCTS 


ALL PRODUCT NAMES, TRADEMARKS AND REGISTERED TRADEMARKS ARE TK PROPERTY Of THE** PEP5ECHVE COMPAMES. 


$ CALL 
$ CALL 
$ CALL 
SCALL 
$ CALL 
SCALL 
SCALL 


64MB 72-PIN 
16MB X 36 FOR : 

ALR EVOLUTION VQ $ 3999.00 

ACER POWER 486E $ 3999.00 

AIR 486 E1SA-VL BUS $ 3999.00 


MEMORY UPGRADE FOR 

ONE OF THE MOST POPULAR LASER PRINTERS 

THE OKILASER4QO WITH 2MB QNLY 


$ 59.00 


The Ultimate Combo: 


* Voice Mail 

* Fax Mail Box 

* Data Modem 

* Digital Answering Machine 
... and more 


Feature to feature, this is the Home-office 
machine of the 90's. Only $399.00 

(PLEAS CALI FOR YOUR FREE BROCHURE) 


PCMCIA-2MB 
$ 179.00 


X 36 - 1MB 
512KX36-2MB 
1MB X 36- 4MB 
2MB X 36- 8MB 
4MB X 36- 16MB 
8MB X 36 - 32MB 
16MB X 36 - 64MB 


SCALL 

SCALL 

SCALL 

SCALL 

SCALL 

SCALL 

f < >ISIPPS) 


PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

OTHER MEMORIES AVAILABLE FOR: 

ACER, ALT1MA. APPLE, AST, CHAPLET, COMPAQ, DELL EPSON, EVER0C. HP, LEADING EDGE. IBM, NEC, NCR, OWDAIA, PACKARCM3ELL, 
PANASONIC, PHIUP- SAMPO, SHARP. SILICON GRAPHICS, SUN MICROSYSTEMS, TANDON, Tl, TOSHIBA, 7ULJP AND ZENITH. 


Office Hours: Mon.-Fri, 7am to 5:30pm pst. Sat. 9an to 1pm psf 


TERMSi C.O.D. CASH, VISA OR MASTERCARD. COMPANY AND 
UNIVERSITY P.O.'S ACCEPTED UPON CREDIT APPROVAL 


TEL (818)855-5688 FAX (818)855-5687 

414 CLOVERLEAF DR., UNIT B, BALDWIN PARK, CA 91706 


1MB X 9 
1MB X 3 
4MB X 9 
4MB X 8 
16MB X 9 
16MB X 8 

CPLEASE O 


Circle 199 on Inquiry Card. 





















































Printer Sharing & Memory 


I/O = input /output 
Q = serial 
□ = parallel 



800 - 238-9415 


LCX-1QQ0 (l Mb] $495 

8 ports; 4 serial I/O; 57.600 bps 
2 parallel in, 2 parallel out 
LC-256 (256Kb) $375 

LC*512 (512Kb) $425 

8 ports; 4 serial I/O; 19,200 bps 
2 parallel in, 2 parallel out 

LXFR-ETC $49 

DOS, Windows & OS/2 File Transfer 

4 user license, for LC or LCX 

PB42PP-256Kb $199 

PB42PP-1Mb $279 

PB42PP4Mb $429 

6 parallel ports; 4 in /2 out 
Upgradable to 4Mb; 25,000 cps 

LC Jr.-256 (256Kb) $199 

LC Jr-512(512Kb) $249 

5 ports; 4 serial in, 1 parallel out 
Up to 115,200 bps 

LC41PAS $69 

5 parallel ports; 4 in /1 out 
Snort-switch; 25,000 cps 

SPPS $49 

9600 bps to 115,200 bps 
Serial / Parallel Converter 

PS-11 PP-1 Mb $199 

2 parallel ports; 1 in /1 out 


Upgradable lo 16Mb; 25.D00 cps 



PC SIMMs 
MAC SIMMs 
POWERBOOK 
PCMCIA 
TOSHIBA 


TicklerRIe™ torWinaewi 

Planner that posts notes 
MicroPaint™ moos 

256 color image processing 
AmazinGames™ dos s wind «h 
Block d ropping and mazes 


NEW SOFTWARE 


Logical Connection 4660 Portland Road ne #ios Salem, or 97305-less Tech.: (503) 390-9375 fax: (503) 390-9372 


THE COMPLETE 
HOME/BUSINESS SYSTEM 



This is a true 14.4 Kbps high 
speed fax/data modem with 
built-in VOICE capability. The 
software included a flows you 
to receive fax and voicemail 
into user configured mail boxes 
Personafize your own greetings. 

Use it as a regular high 
speed 14.4 kbps fax/modem 
or combine VOICE to make 
your own custom voice/fax 
mail system. V0U CHOOSE! 

• Works with virtually all fax/modem class II software 
has upto 57600 Kbps dais ihruput with compression, 

* Supports message forwarding end beeper pagin' 

* Print your faxes to EPSON compatible or Laser J 
compatible printers. 

* Supports Auto-fallback to slower speeds on data and fax. 

• Voice mail software provides remote access of messages, 
t Comprehensive display of logs, voice and fax messages 

together with custom greeting messages and forwarding. 

♦ Internal Plug-In board supports V32bis/V42bis 
for unsurpassed speed... 

* Powerful script language lets you customize the 
voice/Faxfdata structure to suit your needs. 

• Use as answering machine or complex voice/fax/data mail. 

UPGRADABLE TO V.FAST WHEN AVAILABLE 


FAX SWITCHES DON'T WORKI 


fXy-Ls-tinc- -tvzse- 

*T>OrEUS/ 



SHARE A LINE 
’■SKS*' WITHOUT 
CONFUSION 





Identity tho caller on Ihe first ring. VOU decide lb answer, 
Display paps cotters number. • 

Can also connect to computer. Add caller to Database. 
T5R program paps caller's number, information Ond holes 
added. MairtSains caller log. 

Unit with LCD display $89 


Automatically switches 
call to destination. 

Uses Bell's Distinctive 
Ring feature. 

Get exclusive number 
listing for each new 

partv from your "business 
phone company 
[appro*. $4/maJ, 

Share up to 3 parties. 


And still sound professional I 

The caller can’t tel whether 
you hcwe3Snesoror>e! / 


'Kids 

wires 


523-1234 


3 PARTY $89.00 


The Selective Ring Detector 
uses the distinctive ring feature 
front your phone company. It vs 
sometimes celled 41 smart ring" 
or "custom ring". The detector 
can discriminate upto 3 different 
ring types. For a small charge per 
month {$4 approx./linef you may obtain 
a now phone number from 
phone company. The detector wil 
separate the calls based on the unique 
ring type. The device prevents barge in 
when a party is engaged in conversation. 
It also saves you expensive connection 
charges. It pays for itself in about a month. 
It Is ideal for home office, fax separator 
or kids' calls. It is P3X compatible and easy 
to set up: Simply plug it in! 


ORION TELECOM 1 -800-669-8088 1 -214-335-4358 
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Circle 209 on Inquiry Cart 








































Turn Your PC into a 
Complete Video 
Production Studio 


Circle 383 on Inquiry Cord. 


Now there 's an easy way to produce 
edited videotapes and multimedia 
video: Use your personal computer and 
a software package called D/Vision. 


Introducing D/Vision Version 2.1 using 


Inters i7SO/mdeo digital video board 


i n** 0**H».n* ifriH* M WUtii,* 


D/Vision 

VERSION 2*1 


312 / 989-2160 


Touch Vis i on ' 
Systems, Inc, 


D/Vision is IBM compatible, thoroughly tested and 
backed by two support hotlines. Call today for the 
authorized dealer nearest you or a free Demo Disk. 


Produce edited videotapes and multimedia 
digital video on your PC. 


Intel r s 
Video 
Board 
are All 
You 
Need 


Tho Digital Advantages: 

Speed, Simplicity, Low Cost 

D/Vtsion uses Intel's i750 Action Media board to digitize 
material from a VCR onto your PC. Then you can M cut 
and paste" video like words in a word processor. And 
because D/Vislon is truly "non-linear" you instantly see 
your edited program. No waiting for tapes to cue or a 
digital video file to be built. D/Vision has a simple user 
interface. Gone are complicated suites and expensive 
equipment. Everything is done on your PC, 


SupeRTV™: 

Digital Video with True Videotape Quality 

Unlike other digital video software, D/Vrsion gives you 
true videotape picture quality, SupeRTV, an enhance¬ 
ment of Intel’s RTV (Real Time Video), lets you "print" 
high quality, full-screen video directly to videotape. 


One Tool, Many Uses 

D/Vision also outputs "Video for Windows” and 
QuickTime digital video files. Or a clean SMPTE time- 
coded Edit Decision List. So whether you’re producing 
broadcast television* desktop video or multimedia, you 
only need one ©asy-to-learn editing tool. 


■ 


” 
























It's FREE! Absolutely, positively totally FREE! 

No strings! No commitment! No shipping! No 
handling! No nothing! FREE! FREE! FREE! FREE! 

It's your FREE introductory issue of 


NcSCttilusCD s®"”* 1 ” 811 " 


This is not a misprint. It’s an honest-to-gosh offer for a FREE introductory issue of 
NautilusCD, The Multimedia Magazine on CD ROM. 

NautilusCD is the premier showcase of multimedia creativity. Our contributors 
are multimedia's superstars, wizards who can make your computer screen flash to 
life with moving pictures,,.play music or sing for you.,.dazzle your eyes with 3-D 
graphics...and even talk to you! It's an experience not to be missed. 

Yeah, you'll get a subscription offer with your FREE issue of NautilusCD, but no 
more will come -and neither will any bills—until you tell us "OK, I've gotta have 
it!" You've got hours of thrilling multimedia entertainment to gain and nothing 
to lose. So call the number and ask for your FREE issue now! 


To order your absolutely, 
positively, totally FREE issue, 
call toll-free 
1 - 800 - 448 - 2323 . 

Available in Miidiitooih amtWindnw* tciwuib. UP RUM driw nnjuiiwl 

limited Time Offer. I CD ROM per Inquiry. liiieniatlrmahjnkTi I A14 766-31fiS, 

NautilusCD The Multimedia Magazine 
7001 Discovery Boulevard, Dublin, Ohio 43017 


Some people think 
that by copying their 

software they’ll 
make out like a bandit. 

They’re right. 



Copy software 
illegally and you're com¬ 
mitting a federal crime with fines of 
up to $100,000, Help your organization 
comply with the law by ordering the Soft¬ 
ware Publishers Association's Software 


Management Guide. 
For only $80 you’ll 
receive SPAudit for DOS and Macintosh;" 
comprehensive auditing software, a video 
and procedures for keeping your organiza¬ 
tion's software legal. And your record dean. 
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Keep your software legal. 



To order, call the Software Publishers 
Association at 1-800-388-7478, or 
include credit card information or a 
check and send or FAX this coupon to: 
SPA Management Guide, P.O. Box 79237, 
Baltimore, MD 21279^0237, 

FAX (202) 223-8756* 

Name 


Company 

Title 


Address 


City 


State_Zip 

Phone (l _Ext 

Please send me cooks at $80 each. 

Total $_(DC residents add 6% sales tax) 

D Check enclosed □ American Express 
□ VISA® □ MasterCard* 

Card Number 

Exp, Date_ 

Signature of 

Cardholder_ 

Name of 
Cardholder 


Don’t copy that floppy, 






























Senoiny <j<M <ti*tce 1979 

SJDR Microdevices 

2233 SAMARITAN DRIVE, SAN JOSE, CA 95124 


INTERFACE CARDS 


BUY WITH CONFIDENCE FROM JDR! 

30-DA Y MONEY BACK GUARANTEE 
1 YEAR WARRANTY 
S3 TOLL-FREE TECH SUPPORT 





UPGRADE COMPOi 


//?///■! _l i 



Fast Multi I/O Card 

* Includes two NSt 6550 serial ports, 
one parallel port and one game port 

* 8 -bit 286/396/486 compatible card 

M CPAIO+ ... .......$89.95 

MCT'AIG As above with one NS16450.... $49.95 

MCT-IDE10+ IDE W/NS16650 compatible serial.$99 95 

MCT-IDEfO IDE W/NS16450 compatible serial $69.95 

MCT-VIC V L 80 s IDE and Multi I/O cant ... $99,95 

MCT-IDEFH 16-bit IDE floppy card.,.$29.95 

MCT-CIDEIO 16 bit cache IDE conlroller with I/O $199.95 

MGT-VGFH VESA Local Bus cache IDE controller $229.95 

MCT- VSCSI VESA Local B us SCSI-2 control ler.$299.95 





3-Button Mouse $14* 

- Accuracy 290-1450 DPI 

- Opto-mecbanical design 

JDR-MO USE-3 ........$14.95 

Keeps mouse Pali tree of dirt.....$4.95 

Dual port game card....$29.95 

Joystick.. $9,95 

Pilot-style joystick .. $19,95 


MOUSE-PAD 
MCT GAME 
JSTK-309 
JSTK-50D 


VIDEO PRODUCTS 


VGA Package with 
Accelerator Card ■ 

* 1024x768 In 16/256 colors. 

8Q0 x 600 in 1G/256/64K colors, 

640 * 480 in 16/256/64K/16M colors 1 

* 14’ diagonal screen; 0.28mm 

- 16-bit 286/386/486 PC compatible Windows 
accelerator card, interlaced and non-interlaced modes 

VGA-PKG-1924« .......$459.95 

VGA-PKG-10Z4 0.39mm. 1024 x 768 VGA package ,..$349,95 
VGA-MONITOR OSOnm 1024 x 768 int monitor.... $259.95 
VGA-MON -1 D24N Q.ZSmm, 1024 x 760 nan-int. mon $379.95 
VGA-M0N-17N IT, 0.26mm 1280 x 1024 non-mi. mon. $799,00 

Low Cost Windows 
Accelerator 

16-bit 286/386/486 PC compatible; 
supports interlaced and non-interlaced, analog or J 
multisynch monitors; VESA software compatible 
Up to 1280 x 1024 resolution in 16 colors 

MCT-VGA-5DGO ... $99.95 

SPEEDSTAR-PRO 16-bit Windows accelerator $149,95 

MCT-VGA-49QD 16-bit 1024 X 768/256 color card $129.95 
MCT-VGA -1000 16-bit 840 x 480 VGA card...$49.95 

POST Code Display Card $79* 

* 286/386/486 compatible 

- Displays Power On Self-Test codes 

■ Works when software won't boot computer 

■ includes AMI Diagnostics software 

PCQDE+ ..,. $79.95 

PC ODE Above wilhout AMI Diagnostics.$49 J5 

Wire-Wrap 
Prototype Cards 

JDR-PR2 8 -blt with 1/0 decode layout.$29.95 

JQR-PR2-PK Pa rts kit f or JD R-PR 2 decode.$B. 95 

JDR-PR10 16-brl with I/O decode layout.. $34.95 

JDR-PR1O-FX Parts kit for JDR-PR10 decode..$12.95 

PDS -691 8 -blt breadboard with decode..$79,95 

PD5-G11 16-bit breadboard with decode.. $09.95 

EPROM Eraser $39* 

* Quickly and simultaneously erase 
up to 4 standard EPROMs 

* Includes wall plug power supply 

DATABASE II...$39.95 

EPROM Programmer 

* Programs devices up to 512K bits, plus! 

2 ?cm 27C101.27C3G1, 27C1D00, 

27C1QQ1,27C2001,27C4001 & more 

- With a-bil BOSS & 286/386/486 PC compatible card 

- ZIP socket accepts 0 . 6 " wide DIP IC's to 32 pins 

MQD-MEP-1A ..... ... . $199.95 

M0D-MEP-4A As above with 4 ZIP sockets........... $269.95 


MULTIMEDIA 


Low Cost Internal 
CD-ROM Drive 

* 5-1/4" half-height internal drive 
with 1/2 length Interface card 

* l50Kb-l75Kb per second, 350ms average access time 

* Includes drive, interface card, cables and manual 

CD ROM-1...... $199.95 

CDR-54 NEC Internal dual speed CD-ROM drive $499.95 

MCT-SOUND 8 -bit sound card.........$49 95 

5H DLX SoundBlaster 8 -bit sound card . $89.95 

VIDEO BLASTER 16-bit video card with software .. $329,95 



STORAGE DEVICES 


5-1/4" & 3-1/2" teac 

Combination Orive i 

* 5-1/4' half-height beige drive 

* Supports 1,44Mb. 1 . 2 Mb. 

720Kb S 360Kb diskettes 

FD-505..._________$149.95 

FDD-2. BOA 2 88 Mb 3-1/27 Beige .$99 95 

FDD-1.44A 1 44Mb. 3-1/2", Beige.. $59.95 

F00-1.44X 1.44Mb, 3-1/2", Black..$59,95 

FDD-1.2 1 2Mb, 5-1/4". Beige __... $59.95 

F00-360 360Kb, 5-1/4", Black .. $59,95 


MD2D-BULK 5-W 360Kb DS/DD disks wAabels & tabs .$.25 ea 
M02H-BULK 5-V4’ 1.2 Mb DS/HD disks w/labels 5 tabs $.45 ea 
3.50-BULK 3-1/2* 720Kb DS/DD disks w/labels & tabs $.39 ea 
3.5HD-BULK 31/2* 1.44Mb DS/HD disks w/labeis & tabs $.59 ea 


250Mb Tape Drive $179* 

- 286/386/486 PC compatible 

- QIC-40 read and QIC-80 
read/write compatible 

- Up to 3.5Mb/mlnuie transfer rate 

- 5-1/4" internal half-height drive 

* includes DOE backup software and manual 
92591______ 



IDE Hard Drives 


PART# 

BRAND 

CAP. 

SPEED 

TYPE 

PRICE 

CP-30B84 

Conner 

84Mb 

19ms 

3 - 1 /r IDE 

$199,95 

ST-30 96A 

Seagate 

89Mb 

16ms 

3 -Mr IDE 

$199.95 

ST-3144A 

Seagate 

131Mb 

16ms 

3-1/2" IDE 

$21995 

CP-30174 

Conner 

170Mb 

t7ms 

3-1/2" IDE 

$239.95 

CP-30254 

Conner 

250Mb 

14 ms 

3-1/2" IDE 

$319.95 


Seagate IDE 
Drive Kits 

• 16-bit 286/386/486 PC 
compatible card 

• Includes hard drive 

• 16-bit controller interfaces 
two hard and two floppy 
drives 

H OKI T-80 Kit with 89M b ST-3096A d rive .. $219,95 

HDHIT-130 Kit with 131Mb 5T-3144A drive.. $239.95 

HDK IT -210 Kit with 214Mb ST-3243A drive._ $299.95 



Dynamic RAM 


PART# 

SIZE 

SPEED 

TYPE 

PRICE 

41255-80 

256K x 1 

80ns 

DIP 

$1.95 

1MB SO 

fMxl 

80ns 

DIP 

$4.99 

41255A9B-BD 

25BK x 9 

80ns 

SIMM 

$14.95 

41255A0B-6O 

25GK k 9 

60ns 

SIMM 

$16.95 

4210Q0A9B-80 

1 M x 9 

00 ns 

SIMM 

$49.95 

421000A9B-6Q 

1M x 9 

66 ns 

SIMM 

$59.95 

424000A9B-8Q 

4M X 9 

SOns 

SIMM 

$159,95 

4240DDA9B-E9 

4M x 9 

60ns 

SIMM 

$179.95 


DUE TO CURRENT MARKET CONDITIONS, 
CALL FCfl CUHflENT DRAM PRICES 


Math Co-Processors 

PART# SPEED PRICE 

BGB7-2 BMHZ 129.95 

BG87 5MHz 89.95 

BQ287-XL 12MHZ 74,95 


iny 


PART# SPEED PRICE 

8D3B7-SXP S25MHZ 74.95 
80387-DXP <33MHz 79.95 
BD4S7-SK <25MHz 369,95 


OverDrive Processors 

QOP486-5X20 For 20MHz 486SX OverDrive socket $329.95 I 
DDP486-SX25 Fur 25MHz 486SX OverDrive socket $449,951 
ODP486R-DX25 Replace 25 MHz 486DX W/5QMHzOX2 $449,951 
ODP486R-DX33 Replace 33MHz 486DX w/ 66 MHz DX2 . $559.001 
0DP4B6-QX33 66 MHz 486DX2 tor OverDrive socket... $559.00 1 


MODEMS & FAX 



__ $179.96 


14,400 Baud 
internal Fax/Modem, 

- 14,400/12,00/9600/4800/2400 j 
baud modem & tax 

* Full Hayes command set 
compatibility 

* QuickLInk II communications software 

MCT-144IF+ 14,400 baud Internal tax/made m $179.95 I 

MCT-241 2400 baud internal modem with s/w $49.95 I 

FAXM-SWITCH Connect fax/mode m/p hone on 1 line $89.95 
FAX-SWATCH Above without modem connection .... $59.95 | 


MOTHERBOARDS 


VESA Local Bus 
486DX Motherboard $599 

* 33MHz Intel B0486DX or 
66 MHz Intel 8G486DX2 CPU 

* Uses 256K x 9, 1M & 4M x 9 
60ns SIMMs (0K installed) 

* ZIF CPU socket for upgrades 
■ Eight 16-bit expansion slots 
- MS-DOS, Windows 3,1. DESQview 386 r Novell 

and OS/2 compatible 

MCT-M48BVL-33 33MHz 486DX VESA local bus .... 
MCT-M486VL-66 66 MHz 486DX VESA local bus .... 
MCT-M48B-50E 50MHz EISA 486DX processor.... 

MCT-M386SX-33 33MHz 386SX. 

MGT-C356-33 33MHz cache 386 

MGT-C3 86 40 40MHz cache 386 

MCT-NI4565X-25 25MHz cache 486SX 
MGT-M456SX-33 33MHz cache 486SX 
MCT M466-33 33MHz cache 486DX 

MCT-M486-50 60MHz cache 486DX 

M DT- M486 ■ 66 66 MHz cache 486DX2 

UTHIUM-eV 6 volt lithium battery 



NetWare I 




FREE 

JDR CATALOGS! 

PC SDITION AND 
COMPONENTS tamim 
AVAILABLE HOW! 

800-538-5000 


800 - 538-50001 


Toll-Free Fax Ordering 
800-538-5005 


Local 408-559-1200 
BBS 408-559-0253 


TERMS; Far flipping fi h^nd ling Irqlufile S5.D0 Ttir granml A S7.50 Tar air. QttIhrs nvar 1 Hr. arid fartigr ardera nay rtquirr acMItranal shipping charges—cwitapt out Sales Q&|il. Tar (tie 
aniDunl. CA residents mvsl i-neleile ^iplicatile sales tax Prices sutiject te tJtange without notice. We are not responsible tor jypc^apMcJl enore. We reserye the rhghttn limit qiujtdilies 
and la suhstilutn TtiantiTaclirrrir. All metrii»uffcse ndijett to jirtor sales. A run copy of anr iemts Is available upon nstpirst. Hums piobited mayaaly be neptesanlollvn. JDR, The JDR Saga. 

JDR Micreifevices, and Ihe MCT logo ore register^ Uodeniarks at JDR Micradevlces. Inc. Modular Circuit Teclmalogy n a UfliJenaark ol JDR Microdevices. live. Copyright 19M JEM MICHODEVFCES, 
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HARDWARE SHOWCASE 


Accessaries/Stipplies • Add-In Boards • Communications/Networking 


Communications/Networking 






L«‘l ynur "true colors shine through 11 
when you advertise your eornpiiter 
prod nets in BYTE's 

HARDWARE/SOFTWARE SHOWCASE 

our newest, affordahle. i-eoior 
arlverlising section! 

("all lor more details: 

(603) 924-2695 or (603) 924-2598 


Communicating with a Higher Intelligence 

GMMSync4/CCP™ 

High Performance 1 6 MHZ 1 6 bit CPU, 

80X86 code compatible. 

* i Sync/Async Ports / RS232, RS422, RS485 
(2 Serial Ports with Fell Duplex DMA). 

1 Uses Zilog 85C30, 85230 SCC chip. 

■ 512K Dual Ported Rom (STD) 

(1, 2 , or 4 MEG Dual Port Ram optional}. 

* e Ic, T 3 2k, 64k Window Size (Programmable). $Mm Are Ml Wade in USA. 

■ 8 Software Selectable and Shareable 
Interrupts. 

*' Two Part Com. Coprocessor also available 
(GMM Sync2/CCP™]. 


Four Port 


OEM and Deafer 
/nqu/rres Wefeome 


Glillil 

GMM Research Corporation 


Other PC/AT & PS/2 8530 based products available. 
Extremely competitive pricing. 

|7T 4] 752-9447 Fax {714)752-7335 

18092 Sky Park South - Unit. E r Irvine CA 92714 


Polaroid 


Pda raid's Circular Polarising Filters for 
computer monitors combine circular polarizer 
technology with optica] quality materials 
and coalings to provide the ultimate in glare 
reduction and contrast enhancement 
technology. Polaroid CP-Fliters suppress up to 
99% of reflected light and are mote effective 
than any other filter for improving contrast 
Also, most CP-Filter models have a transpar¬ 
ent electrically conductive coating which 
reduces up to 98% of the electromagnetic 
radiation and eliminates static. 

Polaroid produces a toil range of optical qual¬ 
ity anti-glare fillers in glass and triacetate to fit 
most 9-21 Jl monitors, 

Polaroid Corporation, Polarizer Division, 

N2,1 Upland Road, Norwood, MiA 02062 

1 800 225 2770 Fax 617-446-4600 


Circle 236 on Inquiry Card. 


Circle 224 on Inquiry Card (RESELLERS: 225)- 


FREE CATALOG 


Star Sate Technologies. Inc. ■ Solon. DH • 216-349-1860 • FAX: 216-349-2056 

V___ J 

Circle 258 on Inquiry Card. 


Circle 228 on Inquiry Card. 


Circle 271 on Inquiry Card. 


Supporting data speeds up to 115<2K baud on all channels, the 
Avanstar family of intelligent controllers delivers optimum serial 
communications for ISA. EISA and Micro Channel systems. 

Added Benefits: New high performance RISC-based communica¬ 
tions ♦ Software selectable EIA-232/EIA-422 —an industry first 
# 16- or 32-bit communications on 8 or 16 ports ♦ Exclusive 
SureGuard "protection supplies unmatched reliability: includes 
complete transient surge suppression 


Find out more. Gait 1-800-782-7428. 


People and products you can depend on. 


Contains 284 pages of quality 
tools and tool kits, service 
diagnostics and test equipment 
for maintenance of computers 
and communication systems. 
Also LAN products: cables, 
taps, connectors, transceivers, 
repeaters, assemblies, and more. 
Free shipping, free technical 
support, 100% guarantee. 


JENSeiM 


Jensen Tools Inc. 

7fl15 5. 46th 51.. Phoenix, AZ 85044 
r&OZ] 908-8231 * Fax (6Q0> 380-9662 


When speed is vital, 

you need a new generation of multiport 
serial controllers: Avanstar.' u 


Light-Speed Serial Communications 

PCSS-8FX Intelligent Serial Coprocessor 


ORDER 

TOLL-FREE 

800-282-4835 


• Belter ih»n -• — 

IMbyle/second A ' W: _ /|| jjf; 

transfer rale. * f F ’ m* ORDER 

• No load on Hnsl ' > m* TOLL-FRI 

f™*? SOr! a * : Jtf&t : # 800-282-48 

• I/O Mapped - No 

host me m ory used . 1 

• NEW - Supports DMA transfer. ^ 

Faster I Nan Dual Ported Memory! 

• Looks like IBM Uarl with Huge QUEUE! Ij TC |( 

• 8 ports per card. RS-232,422,485. 

OTKK. INC. * DEVELOP M ENT HA ROW ARK £ SOFTWARE * P.O. Bos 2310 
Bat Si. Louis. MS39521-23141 USA * Mississippi & Technical Suppim MM67-B04* 
Fik: 681-467-0935 ■ OEM & Hauler Imiuirtai Wckmned! 


TEK 


.%/ * 

oice Response/Caller ID for Windows 

j Would you like to develops multi-tasking multi-line non-blocking 
Interactive Voice Response applications for Windows? 

PIKA offers the developer the high qualily, feature rich AVA-B 
Series 1,2 M line voice cards with hardware voice 
compression. 

Also, the new PIKA IdFi 1,2 & 4 tine Caller Id cards are the 
answer to many new and exciting Windows server applications. 

' All PIKA cards are available (at affordable prices) with Windows 
fi-ODE developer toolkits for C & Visual Basic. 

Inquire about developer toolkits for NT. DOS, UNIX & QNX, 




PIKA r £ C M N O L O G I CL £■ IMC. 

tSS Terer,c& Matthews Ores. Kanala. Ontario K2M 2AB, Canada 

Tel: 1-613*591 *1555 Fax: 1^613 591-1483 


Circle 223 on Inquiry Card. 













































Communications/Networking 


Computer Systems • Data Acquisition 


Rhetorex 

Voice Processing boards 
make CTI a reality. 

If you’re asking “what's 
CTir you're missing one 
of the hottest new 
technologies going. 

Computer Telephony 
integration links PC- 
based computer appli¬ 
cations to the telephone 
network, providing voice/ 

fax mail, interactive voice response, voice/fax servers 
and more. 

Interested? Maybe you're already developing a CTI 
application. Then it's time to discover Rhetorex.™ 

For the best value in CTI technology-from our 2 and 4 
port DSP-based voice and fax processing boards, to our 
24-port platform-give Rhetorex a calf And start making 
CTI a reality today. 




RHETOREX 


Rhetorex, Inc.« 200 E. Hacienda Ave., Campbell, CA 95008-6617 
Tel. (408) 370-0881; Fax (408) 370-1171 

All U^denfiafks identified by the ™ symbol are trademarks of Rhetorex. Inc. 

All other trademarks belong to their respective owiters, © 1993 Rhetorex, Inc. 


Circle 238 on Inquiry Card. 


LET YOUR COMPUTER DO THE TALKING! 


Integrated 

Voice/Fax Mail 

Integrates major voice/fax applications plus 
program control into one full-featured high 
performance software. PC-AT/386/486 based. 
Menu driven. Easy to use. Full support for 
Rhetorex, ^ew Voice, Dialogic, TO and Intel 
voice and fax hardware, Supports up to 24 
voice lines and up to 8 fax lines. 

Hardware + Software Kits ^ £* /\ 

2 voice lines kit starts at S' ^ ^ ^ 

24 houre free Info; 818-3&B-4566 or 81S-368-884S 

SigmaTech Software 

Tel: (818) 368-6132 Fax: (818) 368-7859 

10801 Bismarck Ave. s North ridge, CA 91326 USA 
(Resdlers/Dealers/OEM^Privaie labels are welcome) 


. Auto-Attendant 
I U nlimi ted Audiotex 
I Voice Mail 
I Call Processing 
! Telemarketing 
i Fax MaU 
. Fax-on-Dcmand 
I Fax Broadcasting 
I Party/Chat lines 
I Talking Yellow pages 


Circle 259 on Inquiry Card (RESELLERS: 260). 



V/5 Plus+ gives you professional VOICE MAIL & AUTO TRANSFER 
while if pounds out Fax’d Hard Copy non-stop, 24-hours a day. Give 
it to them - NOW! Complete package includes hardware, software j 
and 2 year warranty. (Requires PC/AT/386/486.) 

For safes anil information calf 

V/SPIus+ ....... $699 

VoJte/ORma 51Q-522-38QQ FAX510-522-55-56 -— I 

IL^r^r.-(l£WPi^raac TALKING TECHNOLOGYfMC. j7T ’{ ; 

iVSSfc-IA- AMEfrCGO) . t-jn-vx. j j ■■'.■j. :-•• r fc-j 


FAX ON 
DEMAND! 


Circle 242 on Inquiry Card. 




AT Systems in ROM 


Develop Code on a PC 
Run with DOS & Code in ROM 
Single Board Computers 
Use standard tools such 
Complete systems $199q™ 


KS6; AT equivalent CPU card uses NEC m 
ma* 4M RAM, 2M ROM. 512k SHAM, 5 serial £ 
2 par ports, clock, AT bus, $299, (pl-oem verji. 
KS3: V40 CPU card uses NEC V40,3 serial 
2 par, clock, flop, keyboard, $224 (ql-oem ver). 


bC 11 A 303-444-7737 Fax 303-786-9983 

IlIL/ 1 1 Boulder Colorado 80304-2842 USA. 


S399 ql 


Circle 229 an Inquiry Card, 


INDUSTRIAL products and resources 



■ r EU IDVI r VGA COLOR INDUSTRIAL 

workstation 

■ 19' RACK MOUNTED/DESK TOP CHASSIS WITH 14/12 
SLOTS 

■ 1 V RACK MOUNTED PONtTOR ENCLOSURE WITH 
TOUCH SCREEN 

■ fi-SLOT HEAVY-DUTY NODE CHASSIS 

■ COMPACT EMBEDDED PC/104 MODULES 

■ 236ttB65X 33/4MOX-5D/486DX2 ALL-IN-ONE SLOT 
HOARD COMPUTER 

■ HION CAPACITY DUAL DRIVE HAM/ROMtfLASH DISK 

M\TAC ^ 

MIT AC INC. 

? TH fU, Tl Sec 3, MING SHENG E. RD.„ TAIPEI. 

TAIWAN, ft.G.C. 

T£L;«3^ 2-5012650/806-2 50151 BO . FAX8B6-2-500Q979/B8G-2-5P3S12B 


Circle 264 on Inquiry Card. 


Rackmount Solutions 

RACKM0UNT COMPONENTS - 0TY 25 PRICING 
Rgckmount Chassis 19'xrxl T Si 83 

Rackmount VGA Monitors £53 T 

Rackmount Monitor Shelf Si 13 

Rackm a unt Key boa rd Shelf 188 

RACKMOUNT PLATFORMS - Oty 1 Pricing 
RMS486-13E1SA $1799 RM53S6-4Q £014 

RMS40G-33 $1443 RMS38BSX-25 $693 

System Platforms include T Rackmount Chassis. 

?QQW Power Supply, Motherboard, 1.0 MB Mem on: 

IDE. F0C, 2-S*r, Par. 1,2MB or 1,44MB floppy Disk 
Drive, 1 Year Warranty 

RACKMOUNT CHASStS -15 Models up lo 20 Board Slots 
SLOT CPU BOARDS - 486. 386.386SX 
RACKMOUNT MONITORS - Super VGA and Monochrome 
RACKMOUNT CABINET - Modular from 21 1 to 96' high 

7W MALLEY 

TECHNOLOGY LHC 

2468 Armstrong Street, Livermore CA 94550 
(510) 447-2030 FAX: (510) 447-4559 



Circle 253 on Inquiry Card. 



PC-based Solutions 
Industrial Automation 


* Industrial PCs & Workstations 

* Enclosures and Card Cages 

* 486/386/286 CPU Cards 

* RAM/ROM Disks 

* Industrial I/O Cards 

* RS-232/422/485 


r-800-800-6889 

1-408-245-6678 in CA 
Fan; 408-245-8268 


Advaktech 

750 East Arques A ve. 
Sunny vale, CA 94086 


Circle 214 on Inquiry Card* 



HARDWARE SHOWCASE 





























HARDWARE SHOWCASE 


Data Acquisition • Disk & Optical Drives 


Disk <S Optical Drives 









FREE, 288 PAGE 


SEND TODAY FOR YOUR FREE 
CATALOG OR CALL 1-800-348-0033, 
FAX: 508-880-0179 


•A/D Boards 
•Signal Conditioning 
•Communication 
•PC Instruments 
•Scientific Software 


METRABYTE 


1 1993 DATA ACQUISITION CATALOG 
_ AND REFERENCE GUIDE 


IBM PC/XT/AT, PS2. MICROCHANNEL 
COMPUTERS AND COMPATIBLES 


KEITH LEY 


Circle 231 on Inquiry Card. 



The Intelligent Solution For Data Acquisition 


DAP 32111k'" /to K AcmhilM /Vomw 1 " 


Analog 1/0 to 33QK samples per second 
Digital I/O [o 2M samples per second 
Up to 512 analog inputs on one D AI' 

Up to 128 digital irp-ils/outiHite 
Utblt or lfrbil resolution ADCs 
FFT and FIR filtering with on-board DSP 
CPU: 1166 or i486 


Digital Signal Processing up to 16 MIPS 
10-24 MJiz CPU with up to 4M DRAM 
2m MHk I>SP with up to m SRAM 
DAPL™ 0 iterating System 
* IWK mandarnt c*MEimaitds Microstar 


m r . neih Avenue NE 

Send for FREE catalog and demo diskette. Bellevue, WA 98004 

Or call us at (206) 453-2348. FAX <« 453-3199 


DOVE' 


It’s ONLY One inch Thick! 

DoveWriter™ Portable Printer 

for the PC or Macintosh 

- 360 x 360 dpi thermal transfer laser quality output 

- Fite in a briefcase or laptop carrying case (Dimensions: 12 * 8*5 x 1) 

* Weighs only 2.9 pounds with AC adapter i 

* Prim speed is 67-81 cps. 

- Handles paper, envelopes or transparencies 

- l6kB Buffer 

■ Built-In Fonts: Roman, Letter Golhic, 

Courier, Prestige Elite 

■ Emulates Epson LQQ5Q and IBM X24E |_ 

Included: DoveWriter, AC Battery charger, cable, ribbon and battery pad* 

Optional: 20 page sheet-feeder, AC adapter, High Capadly Battery, Quick Charger 

Call 800-849-3297 or 919-343-5600 for details 



Circle 221 on Inquiry Card. 



PS/2 50 50z 55sx 60 70 80 P70 


INTERNAL DRPAS - May used as a mb performance nptacmrmt or to co-exist withonpml IBM drive, 
Compatlibfe wtih DOS 33,4.01, 5.0, QSf? M ind Noveil. includes IDE or SCSi-2 misrochannoi coniwM, hard drive, 
mounting kit, ribbon A paww cahte, manual and hardware. 

1D6mb, 15rrs, Internal Seagate IDE Drive Kit.. .. $3fl3 

t30mb, 15m 5, Internal Maxtor IDE / SCSI Drive Kit.. S4H/S439 

200mb, 15ms. Internal Maxtor IDE / Maxtor SCSI Drive Kit . $453/S513 

340mb, 13ms, Internal Maxtor IDE / Maxtor SCSI Drive Kit. £5S9/$6ae 

540mb, 8.5ms, Internal Maxtor IDE / SCSI Drive Kit..$1,M7/$1,157 

1.2gb, 12ms, Internal Toshiba SCSI Drive Kit.... . .. . . $.1443 


tsnnulBtil /rfcwara&Aft him IK rub to J. M p£- Wwfta 

SCSf-2 connate; fliwns mbs mCl titm insisted am) 

#mJ. F 5C& ccWe frw Ar ED-flBm of 


PS/2 Model 25. 30, 30-286 

2Hnb/42irm/10emb Hard Drive Kll $99 W a9/$2S3 
1&5fn5/200mb Hand Drive Kll $«4/$3 13 


mmm tfesiiasp '***2±- f&Wjf Mm* BackGiitmfae 

T =£.Ci,Cii-&T„r“CLii Q~.. !"»?a "* mUM&d 


I -BOO-4fi7-t253a 


Tel- fulfil 981 9473 
fra; fSl&l 9SI-5Q3B 


35 Rcynr.r Avu 
WOhkCri i>(na 
MY 1177<] 


Dpar; 9nm Id 6pm 

EH Mnn-Fri 
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DISC DRIVE REPAIR • NOTEBOOK REPAIR 
DATA RECOVERY * BUY Be SELL HARD 
DRIVES & NOTEBOOKS 




1*1*1 




Sanyo 386SXII 

* 30OSX 20MH: 

* 2mb RAM $895 

* 50mb Hard Drive 

* 2 Serial, 1 Paroiei, VGA, PS/2 Porta 


PS/2 HARD DRIVE KITS- 


ITTftRrtAL/CrmWAL Kltfi rOH MOtteLE SO-OlJ I 

Internal fxlemdl L 

t2dmb/lCrra .9450.54501 

3I3itil>/tom4 ,,, .A60.540■ 

340mti-,' 14rm.565 ..’66 ■ 

fllQmb/ISr™ .940 lOtol 

l.03Db/10m* tWS .14951 

imERMAL rare tor model* 

„ „ 26. 3B-UB> W. 90 2W - 

?0mb/85m4 .. 5165® 

- _..l7ft| 

.1901 

. twW 

.2491 

5501 


• NOTEBOOKS 


30mt»/4DrTU —.. 

4Ombi r 20mi _.... 

BOmtVlS 1 ™ .. 

1 JDmU/19rry . 

?13rr*C,/16fr4. .. , 

jM WB-ra «1i trcXid*: Ortw. Carina* 

C{E*aS U*i1 I'Oi/’trQ **■ 


Noteable N425-1304 

•486 2SMH* . 

• 4mb RAM, 130 mb Hard Drive C JfyQ G 

• 2 Se>nal. 1 Parallel. VGA Porta ^ 9 V 

• Built-In frock ball, DOS5.0, Carrying Cose 


HARD DRIVES 


1 Seagate SO 144A l30mWT6trrt IDE 51S9 
I Conner CP30170 170mb/17rr« SCSF 205 

■ mo. ror MX7245/1 £45mb/1Smi lOf £Q0 
I Quantum Q24DS 24Smtj/lfliTO SCSI 209 
iMmrtor M.X734EA S40mfa/I5ms IDE 370 
I Maxtor MX736SS $40md/l4mj SCSI ^0£ 

■ CertWPf CP3C544 MOmb/lOrtcl IDE 635 

I COfflwr CP30MU &45mta/toms SCSI 64Q 
| Maxtor KT1240S 1.2^b/«,6ma SCSI F229 

ttAJWI OIHVB CABJX9 

|4Qmb/20mB . 5160 

. ISO 

1 S20mbV 19m* . 205 

121 Omb/1 firm. ,315 




★ ★ ★ DISC DRIVE REPAIR PRICES ★ ★ ★ 


180 DAY WARRANTY ON ALL HD REPAIRS 
MFM, RLL, SCSI, IDE & ESDI INTERFACES 

20-39mb,.. S55 161-299nnb. S135 

d0-59mb.. 65 3DQ-399mb ..,,....215 

60-99mb. B9 4DQ + . .295 

1 DO-160mb. 115 TEST & EVALUATION.10 


DATA RECOVERY 


$75 Evaluation Charge, Additional 
Chargee for Successful Recovery, 
Call For Pricing 


I 


SYSTEM / NOTEBOOK 
REPAIR 


Sysram Boora Repair......Tram $75 

Notebooks .From $99 

VGA Monitor Repair .From $75 


VISA, MASTERCARD, AMEX, DISCOVER, PO S WELCOMED 


In limn ii imi i^i iHi i ■ 


ORDER DESK QO/I CQO nQDO FAX ^ BOiS ) 529-7712 

& TECH SUPPORT OUU-UOO“UsllO PHONE; |BD5] 529-0B08 


Circle 227 an Inquiry Card* 



Multifunction CD player 

* Full-featured from panel 
play your favorite music 
CDs. 

* Portable CD-ROM drive 
which connects to parallel 
port of your Notebook 
computer, (optional) 

* Desktop CD-ROM player thru 
standard 8-bit interface board 


C ■ D 
ROM 

drive for IBM PC or 100% 
compatible computer 



Available MOWS 


Canada ■ Supercom 

Germany - CD 2000 

Hong Kong - CD Solutions 

Japan - KCC 

Korea - Harsper Trading 

Taiwan - Pixoart, BASE mlcrosys 

UK - Naga, SamSung 

USA - Microrich, Supercom 




«s®** 




BYTE 



Feb/93 

CD Research Company Ltd. 

725 Denison St. East 
Markham, Ont Canada L3R IBS 
Tel (905) 513-6800 
Fax (905) 513-6802 


Cirde 249 on Inquiry Card. 







































































































Diskettes/Duplicators • Keyboards • Laptops & Notebooks 



Aliases r 


Disk & Optical Drives • Diskettes/Duplicators 


PARALLEL-TO-SCSI CONNECTIONS! 


“ This product, .. is darned near perfect. " -Jem Poumette, Byte Magazine 3/93 
“Wsfeor, the company outdid itself . .. The Min iSCSI Plus is etvn more elegant than its 
predecessor and almost (n ice as fast . " -Jim Seymour, PC Magazine 12/92 


Trantor 


Printer 

Passilimugfa 

Connecter 


InH'UMteri 
y Obi t 


EPP Version Available 


Add up to 7 SCSI devices to your parallel 
port and still use your printer! 

tip to twice as fast as our original MimSCSI™ parallel-io-SCSI adapter, 
the MiniSCSI Plus adapter lets you run a CD-ROM, tape backup, 
SyQuest*, Bernoulli* or other SCSI device from almost any parallel port. 
For most notebook users, it's the only way to use SCSI devices. An 
integrated cable makes it a snap to share SCSI devices with desktops. 

fSiflfca Wii i U :i aril 1 no% Printer Passthrough a Weighs Just 7.2 Ounces 
a Fully Compatible With Bidirectional and Unidirectional Parallel Ports 
a Powered By SCSI Bus a Only $219 


See your dealer or call; 

Tramnr Systems Mini Lull 
S i 15 KiinfLiil Hull * Frannnt, 

FAX': (Sim VWMiii 

\djpki: fnimcUve Fax (408) 50 


1 - 800 -TRANTOR 

Trantor 


* An Adaptec company 


V j \ fifrvn OwM MirtiSOSi KffP T/minr an 1 irmlrmirti uj FfTWfcir 1 1 

•\M rtt/L-r I'rfrNlWmlnt* hsbF1 wt.'ltJ (hi rlr.'r 


Circle 250 on Inquiry Cord. 


Victory Printing Disk Factory 

MKI-727‘I)|SK<3475) 

'iL, FFI 


Enterprises 


12 1 Wi ■ .1 Amicjurii l .ri Suite It m 
Aim up, t* 7 K 7 V 

iM-Vi^u hum 1 .!■ ^| .‘i -ipuiwrt 


- AiMcimmii'.iliy Iu-emJ hirnuiK tophi:-,, 
vail Us .mil I'klMI S Tl It t AB) r m 
3.5 & 5.2S iltaltmuU 

- IJi,-■-1 i. r n 1.-1 1 1 1 »i 11 w with if ntMwtfik <ir 
;my upplicutkafi fur ilistrihulHHf diitn. 

* lYrtcif (nr m <^r otherwise 

klvm 1 1 y my SfKtilk lI iskcl ivs. 


Circle 246 on Inquiry Cord. 


Money Back Guarantee & 1 Yr. Warranty 


Popular 
Space-Saver 
Keyboard 

£79 

Saves 60% desk space. Foot¬ 
print 273 x 15.2 an. 100 full- 
travel tactilly responsive keys. Standard left-right spacing for easy touch 
tvping. IBM XT/AT PS 2 compatible, Maiw language versions available. 

to Order In Europe Call: 44-306-876718 
BPmtMmLiS.'2m fax: 44-306-876742 

Euro House * Curtis Road • 11 Old Water Yard • Dorking • Sumy * UK R] 14 I Fj 

Circle 220 on Inquiry Cord, 



STAND ALONE 

DISKETTE 

DUPLICATOR 

OVER 300 DISKS PER HOUR 

5.25" and 3.50" Models 




SIMPLE AND FAST FROM $1799 US 

TEL: (416) 602-9270 
FAX: (416) 602-9279 




INTRODUCING AMREL'S 
486 COLOR WORKSTATION 



Optional PCMCIA £.□ Slots, Interns! 
14.4K Dat^Fa* ModHin. and 

expandability to the SLT486DX note¬ 
book. The PCMCIA option adds two 
industry-standard Type II slots and 
lets you plug-in expansion cards— 
Data/Fax Modem, Flash memory, 
LAN adapter, or even wireless com¬ 
munication. The Docking Stations 
Features four 16-bk ISA expansion 
slots, two 5.25" drive bays, butlMn 
Ethernet adapter, and an electronic 
security system to protect both your 
notebook and your data. 


Unique td-speed motherboard design 
supports CPUs from 436DX/33 to 
486DX2/66 and beyond so you will 
never outgrow your SLT notebook. 
RAM is upgradable from 4MB to 
52MB to satisfy the most memory- 
demanding applications and a 
removable hard drive allows for easy 
storage expansion. 


4M31L 


1-800-88 AHim 


AMREL TECHNOLOGY INC. 

11001 Gofcklng Road. Arcadia. CA 91006 
Tel:(fl 18) 303-668B * Fax:CS18) 3Q3-853B 





Circle 215 on Inquiry Card (RESELLERS; 216}. 
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HARDWARE SHOWCASE 




































HARDWARE SHOWCASE 


Laptops & Notebooks 


Laptops & Notebooks • Modems/Multiplexors 


Notebook Expansion 

The Easy Way 




LapStation Expansion 
Systems and 
CableMate Port 
Replicators let you 
attach any desktop 
peripheral or PC 
enhancement card 
to your notebook in 
one easy step. 
Models with one to 
seven slots and bays 
support most popular 
notebooks, 





Y^xonbc 


Corporation 


The Portable Peripherals People 

1214 Wilmington Avenuo / Salt Lake City, Utah 64106 
(801] 466-9797 FAX [801) 485-6204 Toll Fre© (800) 066-9797 


Circle 217 on Inquiry Card. 


Most Cost-effective Pen Based 
Personal Information Processor 
Meets Your Specific Needs. 

Infoman 

• Model J: 

For project 
design 

• Model CFX: 
Universal Fax 
computer 

•Very easy-to-use 4GL for different infor¬ 
mation processing 

* Development System on VGA PC for 
downloading the applications 

* DOS file system compatible 

* dbf t wkl, pe* t bmp, bet, etc. 
compatible 

RS232, Modem, Fax, Infrared, Radio fre¬ 
quency links available 
Very reasonable 


Programmability | 

Data Compatibility | 

Communication | 
Coat | 



DIALOGUE TECHNOLOGY CORP. 

2nd FI, 38, Chlng Shing Rd. p Wen Shan District. 117, 

Taipei. Taiwan, R.O.C. — — 

TEL: 886-2-9327680 ^ = 

DIALOGUE 

FAX: 886-2-9317814 TeChnolqg v 


Notebook computers 
are — except 

\V-‘ when it comes to playing 
simulation and action 
games. That’s because they 
don’t come equipped with a 
game port> Introducing the 
Parallel Game Port™ from 
Genovanon. The PGP turns 
your notebook 
into a game- 
book by con¬ 
verting the 
computer’s printer 
port into a "virtual 
game port". With 
PGP, you also get 
a gender changer 
adapter, which lets 
you connect a joy- 


STICK IT 
TO YOUR 

NOTEBOOK. 



1*1 

stick, yoke, pedals or even 
a weapon sy terns con¬ 
troller to your notebook 
or desktop DOS PC. 
►The PGP is an indispens¬ 
able accessory for todays serious 
gamer Whether you race a 
cat; fly combat, maneuver a 
tank, or wing along at 
100 knots, the 
PGPs software 
features will 
enhance your 
play action. Look for 
the Parallel Game 
Port in the software 
section of your 
nearest computer 
dealer. Or call us at 
(800)822-4333. 


GENOVAIIONz 


Gcnovation. JLnc T 17741 Mitchdl North ▼ Irvine, GA, 92714 
[7141 833-3355 ▼ PAX (714) 833-0322 ▼ Sales: (800) 822-4333 
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Our New Contribution , 
Your New Partner 


Rack Mounted 
Network Management 
^ System 


2ltriE 


5F. 60, FU HO RD , YU NO HO CITY. 23430 TAJ Pel, T AFW.AN, ROC 
TEL- 4306-2-9286008 FAX: 866^3-9219057 


Main products: 

14400bps < V.42bis fFAX(G3) 
9600bps (V.42bia 
9600bps t MNP5 
2400bps h. V. 42bis+ FAX (G3) 
2400bps+ MNP5 
Sland alone 
Internal card 
Rack mourned 


Branch office: U S A. 
TEL: a IB-2811826 
FAX: SI 0-2079825 


O IQQ^ 


Circle 277 an Inquiry Card. 


Circle 276 on Inquiry Card. 








































Monitors & Terminals • Multimedia 


Multimedia • Printers/Plotters • Programmable Hardware 


STAND-ALONE LCD MONITORS 
STN Color or Monochrome 



£11 00 I DATALUX introduces its new high quality, high brightness color 
o*l±.yy I LCD monitor in the same case as the popular Monodirotne version, 

■ 640 X 4SQ, 256 Colors, VGA compatible, 2 CCFT backlights 

* Driven by ISA Bus Controller Card, no external power supply, optional CRT output 

* Adjustable desk stand, folds for wall mounting or portability. 1.75Kg weight 

* 197 X147mm display (9.4 inch drag), non-reflective glass face 

■ Contrast ratio of 15:1,200ms Rise and 150ms Fall time 

P/ jQ I Monochrome version 640 X480,64gray shades, 
dfcU“f7 | Wide viewing angle. 

Also Available 

« Mobiie/lnditstrial model sealed against spills and splashes m rugged drawn aluminum 
housing with optional swivel mount. 

* Touch Screen Version, Capacitive technology. Provides high resolution, fast response, all 
glass scratch proof optically dear sensor. Complete with built-in controller and software. 

To Order In Europe Call: 44-306-876718 

Fax:44-366-876742 



Curtis Rq&l » I I Old Wafer Yard * Dorking * Surrey * UK RH41EJ 
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POCKET 
VIDEOVERTER 

Miniature size makes it perfect 
for Laptops. Designed for color 
video presentations on TV/ 

VCR's. Model 701/S299 


DESKTOP VIDEOVERTER 

Flexible* CONNECT lo any 
video device with S-VHS, AV or 

RF Model 702&345 


COMPUTER 


10 SMY m w 

VGA TO NTSC/PAL CONVERTERS 



■DELUXE 
VIDEOVERTER' 


Image on TV and VGA monitor 

simultaneously. Unique circui¬ 
try provides FLICKER-FREE 
PERFORMANCE. 

Model 703/$ 54 5 



The ULTIMATE. Superior per¬ 
formance perfect for presenta¬ 


tions or text. Works with PC or 
MAC. ALL OPERATING SYS¬ 
TEMS. For VGA 

Model 711/$1,595 


270 E. Pulaski Road 
Greenlawn, NY 11740 
TEL: (516)423-3232 
FAX:(516) 385-8184 

1-(800) 835-3298 

L CONNECT* COMMUNICATE •SUPPORT 


TELk 

TECHNOLOGY, INC. 
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Desktop Video 

Motion Capture VGA-TV Converter 




MHWPU|P*JWI*I 


UR iMUWTSt) 


* Capture vidao lo AVI lite 
el 320 * 300, 10-1 Sips 

■ S, r 6, Z4 bn color 

■ DOS ft Wrndaws suppon 

► S-VHS ft Composite input 

■ Free development tit 

■ Sound Blaster compalibte 
USS270 


( 2 Q| 

DISPLAY RESEARCH LABORATORY 


Superior antl-fUcker Niter 

TV ft Monitor display simultaneously 

RGB, S-VHS ft Composite output 

Windows support 

DflftVP/NTSC also tor Mae 

Hor. Over.'Under-scan switch 

USS 170 (MR VV Plus) 

USS 300 (MR VP) 



Capital Automation Inc, 

International inquiry: 


Tel ; 1-7G4-59S-6120 

Int'l Tel.: (852)402 1185 


Fax: 1-704-596-9595 

Inti Fax: (852) 415 2739 
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Primax Made it a Snap! 

Primax Electronics created and originally 
manufactured the modular printer sharing 
concept, and others put their name on it. Now 
you can get the original ModularLlNK™and its 
reliable technology directly from the Original 
Equipment Manufacturer! For truly hassle-free 
printer networking, look to Modular LINK™— 
the original Simple Printer Network™! 


▼ Over 500,000 nodes 
installed worldwide 

▼ Connects 16 computers 
with a single printer 

▼ Starter Kit for 2 
computers and 1 
printer only $129.95 

▼ Fully compatible with 
existing SNAP™ 
networib; 

▼ Power-free for most 
applications 



PirtuTzd about is ModutarlJNfK* atul 
a fully-compalihfc unit. Existing 
SNAP 1 * networks Can he exp 
using the M odularLJNK**. 


ModularLINK and Sirtipte Printer’ fctetworii 
ar& iraderr'^rka of Primax Electronics 
USA. inc. SNAP is a Irademarfc of ASP 
Computer Prottucis, Inc. 


P 7 I h INX 

PRIMAX ELECTRONICS 

800 - 338-3693 
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gyptafc 


► Programs PLDs, PROMs, and 
EPROMs and microcontrollers 
up lo 48 pins 

' Algorithm updates available 
via electronic bulletin board 


Special lnlrndudory Price 

32-pin version: $895 
48-pin version: $1495 

To order, call: 

1-800-3-DataIO, 

Ext. 911 

(1-800-332-8246) 

Also distributed by: 

Promark Technology West 

(1-800-227-3345) 

JDR Microdevices 

(1-800-538-5000) 

DMA I/O 
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HARDWARE SHOWCASE 




























HARDWARE SHOWCASE 


Programmable Hardware 


Programmable Hardware • Tape Drives 













System $795 


\X\ 

* at 


“High speed scan rate at a fraction of th e cost ’’ 

Introducing our DWC Analog Controller only S269 
Hardware: & isolated SO tait anaiog inputs * 4 analog ouiputs - 2 
opTlc-flliy tsblfife'tf 'dfgilas inputs * 2 isolated 3 A feiay outputs * 2 
transistor digital uuiputs * on fcoard R54S5 * SK asternal RAM * 04K 
EPROM pre^ism apart 

Software: Programmable with IBM XT/A7/38e;'4t36 compatible and 
EPROM prograrrunor or Itie DWC Programmers DewgtopdteiVt System * easy to 
use DWC LfiddBf Logic Compiler or Our new OW 'C engtlsh.style' real time 
sol I wars* ■ system faetudus Mieiiwi* Igr m el our pPLC products - 

indixtea example software • also avaHable remote I/O notworkatwe > '- 

Digital Consoler $154 Rea.1 Time J C 

MotwprX Nod© SIS© Ladder Logic Ci 

itar Jnlflrtaqe S259 programmers C 

Free with any purchase ■ rwnots I/O netwodteble softwar 
Programming services available 

1-8&D-66a-2707 tel: (519) BSD-0637 lax: (519) 6fim&02 
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Attaches to the PCs parallel printer port 
Controls up to 14 IEEE Instruments 
Transfers data at up to 170 Kbytes/sec 
Includes DOS or Windows software drivers 
Graphics & analysis software available 
Allows parallel 6t IEEE devices to be 
connected simultaneously 


Tel (216)-439-4091 
Fax (216)-439-4093 

Otech ffir imerrr approach id instrumentait 

* 




Road C! evel and, Ohio 441 A 6 
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UNIVERSAL PROGRAMMERS & EMULATORS 

FLEX-700 $995 (connects via printer port) 

TUP-400 $745 TUP-300 $575 

■ Program PLD (PAL GAL, EPLD, PER!., MAFL„ MAX, MACH,.,), E[E)FROM, 

[up to 16Mbit), BPROM, SERIEL PROM, FLASH, MPU (67XX, 6SXXX, 68BCXXX, 
PIC16/17XX, TMS320XXX, Z8, PSD3XX, 

Hitachi, NEC,,,). Support over 3,000 IC&. 

■ 40 pin DIP socket standard, Flexible 
support for PLCC, (T)SOP, SOIC, QF1 S , 

PGA, 5IMM/SIF ...with up to 256 pins, 

■ Tests TTL74, CMOS 40/45, DRAM and 
SRAM. 

■ Optional EPROM EMULATION capability, 

■ Free software updates via BBS or mail. 

All products are backed with a 1 ywr warranty and 
a 30 day money back guarantee. 


Tribal Microsystems Inc. TEL (510) 623-8859 

44388 S. GRIMMER 81VD FREMONT. CA 94838 FAX (510) 623-9925 
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SUPCRPRO® $549 
SUPCRPRO/em $399 


Universal Programmers 

• Programs E(E)PRGMe, Flash EPROMs lo 
fl Mbit & Bipolar Prams. 

• Microcontrollers from INTEL MOT. NSC. 

PIC, SIC, MICROCHIP, ate. 

• PLD, CAL. MACH, MAX.(not Included in 

SUPERPRO/EM) 

• Tests TTUCMOS and Memory. R OM MA S TE R $ 12 9 

• New parts added upon customer request • Universal E(E)FFIGM programmer to 4-Mbil 

antf free updates on BBS. (24 hrs) ROM MASTER/4 $1 99 

• Online technical support and hardware • Universal EjEJPROM programmer 4 Gang Version 

warranty for 1 year. 
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MINIATURE 


C-Programmable, 

Low cost, Expandable 



A wide range of analog and digital inputs 
and outputs, relay & solenoid drivers, DAC$, 
docks and timers. RS232 and RS485 ports and 
battery backed HAM. LCDs up to S x 40, keypads 
and expansion cards. Our easy-to-use, powerful 
Dynamic C™ development system is only $195 
Prices start at $159, quantity one. 





1724 Picasso Avenue 
Davis t CA 95616 
916,757.3737 
916,753-5141 FAX 


24-Hour Information 
Service 916,753.0618. 
Gill from your FAX and 
request data sheet *24, 
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9 Track/3480 Tape Subsystems 
1/4" DAT 8mm Optical 

Windows Software Now Available 



• Tape Backup and Restore 

• Make Your Own CD Rom 
with our CD ROM Maker 

• Optical Storage From $995 

CALL 1-800-938-TAPE 


Cef The Very Best For Less 

Laguna Data Systems 

f 7340 Smoke Ranch Road, Suite C, Las Vegas, NV 89128 
Tel: (702) 254-2648 » Fax:(702)254-0910 


Circle 230 on Inquiry Card. 


9-Track for PCs 

Mainframe to PC data interchange 


Rock solid solutions, rock bottom prices. 



Direct from the 

Rnhevstanr 


. 1600 & 6250 bpi. 

drives and software. 

800 - 729-8725 

OVERLRtlD Dm 

Since 1980 


Tel: 619-571-5555 - FAX: 619-571-0962 
Europe: Tel: (+49) 6172-35027 ■ FAX: (+49) 6172-3502B 


Ask about 3480 tape drives too 
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Desktop 9-Track Tape Subsystem 
-selling 9-track system on desktop. 

Qualstars low cost 1 /2-inch 9-track Streaming 
tape systems bring full ANSI data interchange to 
IBM AT, PS/2 or Macintosh, giving your micro the 
freedom to exchange data files with nearly any 
mainframe or minicomputer in the world. 

Systems include DOS or Xenix compatible 
software, coupler card and cables, High reliability 
1600 or 6250 BPI capability may he used for disk 
backup as well as data interchange. 

Call us today! For details and 
to order: Fax (816) 862-4081 
Phone (813) 832-5822 

9621 Irondale Ave., Chatsworth CA 91311 

©1963 Qualsjtar Corp. 

All product and company names and uademarks are the exclusive property of their respective owners. 

Circle 237 an Inquiry Card. 
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Tape Drives • CAD/CAM 


Communications/Networking • Data Acquisition 



PC/MainFrame/Minl Inform at ion Exchange 

- Tape Transfer and Format Conversion 

- EBCDIC*—►ASCII Data Manipulation 
■ AS/400, TK5D, and 14" QIC Drives 
' UNIX Tar and DEC Save Sat Options 
• Reseller Inquiries Invited 
QwctfEnpy ‘ Tape Duplication 

READ/WRITE 9-TRACK 
3480 • 8MM • DAT on 
YOUR PC NOW! 

'Ut. ... (3/7) 342-2077 « 


e SHAFFSTAL L 
CORPORATION 

FAX: (317) 842-8294 


1-800-248-3475 


'Media Sy&Um Since / 973 
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QrCAD* users 
turn another page? 


Throw away your $ 3,000 

PC Board Design Package 

anti buy another one for $ 1,200 





EAGLE 2.6 


Schematic Capture, Layout Editor. 100% Autorouter. DRC, ERC: AH In One Program 


Does ths reafly rrake es^se ? Yea if does 1 
The frat thing you should ue awai u of s, $onw 3 n* cn*m 
are only e matter flf Mwnpflny policy they »« not nee 
eaaarily related to ihe quality of a product 
So, why Ihrwf away an expensive product that does the 
[OfcrV EtocsuuSe GQ£fc niore ironey aaein and again 
than a reasdf^Wy fnoed program. Jus! d>. the %®s 
Kir UpjfAtJSS and ! IdfSns support. For Ihe canoHrabla 
QrCAP* lor example, you and up wfllh amuai 

lhat are half b^e Pnc-e Oi a new tomaiela EAGLE 
MtAaoe. Including divers arid libraries 
Maybe you have already heard, “rt'a a German lmpon!‘ 
Tnaf's true, it is German designed, line Mercedes end 
BMW However. tr* company ie ATiaricBn, ard so ere 
the people who serve you 

Our Hotline supped is tree, and excellent. Plus the pro¬ 
gram s (arflaatic (see EON review) 

So, stop Weeding. Buy EAGLE with SKidy money tok 
guarantee. 


tcfo'rj (flnt Otsfotteti tttd jh« sfte EAGLE demo on my 
jffi’rS.Pf tewr eurgatisr, myjlfa nemiturt um ttu u 
ffftUMtli'- 

.. Tbr JiXrn.kji 1)mI nnfmauxl mo own} atxxil tiAtiLE uvrv 
sli stmpiirtty, edie of use, ji?tJ Jhcn'hbr lieuipi. Menus. 
iufems, scniS nods' and (tie Jifrr cun aU he user < cin/S^iimJ 
Itiiuit rniltriduttlpFefeivntitf CaitSqfl finvucled exceilrril 
irtrlif U>th m >iJ i'l-j unit iupfxsrt and there a every 
mlMm to Mir« Unit they tail uirumue todam. 

£DN ELindiOo tonkin, l-IJtV KLipaiiru’. J unt l?$i 


Tbumhi up Overztli. I iibi tmpnssed.. MAtTIEJ.6 a easy 
sa team amt tday fci eor EAGLE 2.6 has the cnpabituia 
and peifirtwlMe titOi ntost ifestgrten asiatd expect tn a 
b i£ber prii tsi fxtehuye. 

Off Uic hlitJf Kevirn. KUNttl) (1HI 1 II ItK'.H X 
□■iqazTnc, Mitch, 1*33 


ASprodooi' 


EAQLE Layout Editor 

S 399 

Si hematic Module 

S 399 

HI pup Auto router Modulo 

S0<fciv nnso«y back guarantee 

t 399 

DEMO with Original Manual 

* M 



Cad&tft Ccmpuler. IhC, 

BQ1 Sotxm FodemL Highway 
EMray&encn. FT 33483 
Netfine: 1407)274-83*5 

Fax («7) 374-021# 
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Wintek Corporation 

tSOI Sooth Street 
Lafayette, IN 47904 

74 2 “6809 


HiWIRE II Schematic 
and PCB Software 

With support for ex¬ 
panded and extended 
memory, HiWIRE II can 
handle your most de¬ 
manding schematic and 
PCB designs. The unique 
HiWIRE II editor allows 
you to display and edit 
schematics and PCBs 
simultaneously, using 
the same commands for 
each, HIWIREII Is$995, 
and is guaranteed. 

Call (800) 742-6609 
or (317) 448-1903 


Only One Peer-to-Peer LAN 
Gives You Four Connectivity Options 
At One Low Price — $99 Per Node! 

Only one peer-to-peer local area 
network offers you a solution that 
reflects the reality of business automa¬ 
tion: a mix of different cabling and 
connectivity options on one LAN. 
Modem Networking LAN Link Professional gives you 
your choice of remote modem, or 
local ethemet, parallel and/or serial 
connections In any combination on 
the same network. And you can 
connect PCs running DOS, Windows or 
PC-MOS^ operating systems seamlessly. 
Ethernet Networking All this flexibility In one product from 
one company at one price: $99 per 
node. Plus you get rich networking 
features like print spooling, NetBIOS 
compatibility and more. Call The 
Software Link today, 



Cal! (404) 512-0705 
Fax (404) 512-7005 

LANLINK 


MffFFHIOUl 


Dealer Inquiries Welcome 

t to change without notice. PC-MOS is a 
NUnk is cr trademark of The Software Unk. 
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Computer-Based Instrumentation 

Free 1994 catalog of hardware and software for computer- 
based instrumentation. Features instrumentation software 
for Windows, Windows NT, Macintosh, UNIX, and DOS, 
including LabVIEW, LabWindows, and the new 
LabWindows/CVI. Describes IEEE 488.2 interfaces, plug-in 
data acquisition boards, VXIbus controllers, and signal 
conditioning accessories. Customer education classes also 
deta i I ed. Includes tuto n a Is a nd glossa ry, 

National Instruments 

6504 Bridge Point Parkway, Austin, IX 78730 
(512) 794-0100 

(800) 433-3488 (U*S. and Canada) 

Fax (512) 794-8411 
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HARDWARE/SOFTWARE SHOWCASE 




















































SOFTWARE SHOWCASE 


Database • Engineering/Scientific • Graphics 


dBASE Data Entry 



The TransTerm 5 is a work station data entry/display terminal 
for on-iine shop floor data collection into PC/AT/PS-2 systems. 
The unit is one of a family of such terminals which feature LC 
displays for operator prompting and data entry via sealed touch 
keys or an optional barcode scanner or badge reader 
(Code39,UPC+). A multi-terminal network controller (up to 250 
stations) and a dBASE IV compatible software package are also 
available. System costs start below $300 per station. Options 
include display backlighting, barcode scanning, counter inputs, 
control output. 

COMPUTERWISt 

302 N. Winchester ■ Olathe, KS 66062 

913-829-0600 • 800-255-3739 • FAX 913-829-0810 
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HSC Chemistry for Windows 



In the North America; 

AitSoftwan; 

H201 Corporate Drive, Suite 1110 

handover, MD 2(1785, USA 

Fax: <3011459-3776 Tel: 001) 459-3773 


Chemical reaction and equilib¬ 
rium software, which automati¬ 
cally utilize an extensive thermo- 
chemical database equivalent n> 
more Ilian Five thick data books. 
A new fester and inexpensive ver¬ 
sion is now available with an il¬ 
lustrative manual. 

Ask for a color brochure; 

In the other countries: 

Outokumpu Research Ov 

P>a Bn* 60, FIN-281111 Pori, Finland 

Fas: +358-39-626-5310 

Teh +358-39-626-6111 
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Graphics • Mathematical/Statistical 



Spend More Time 
Doing Science and Less 
Time Programming 

IDIfis the only software that allows you 
to program four to ten times faster*than 
FORTRAN or c It seamlessly integrates 
all of your scientific computing needs 
in a single package - breathtaking 2D, 

& 3D graphics, powerful number crunching, 
flexible data I/O and more. It even includes a complete 
GUI toolkit for creating point and click applications. 

And, because IDL runs on PCs, Macs, Unix and VMS 
workstations you won't have to rewrite your code every 
time you change machines. 

Join the elite group of more than 20,000 
scientists around the world who are 
saving time and money by using IDL. 

Call us for a free demo. 

303-786-9900 fax 301-786-9809 
Research Systems, Inc. 

2995 Wilderness Place , Boulder CO 80301 

Si: IDL 

* based on a survey of IDL users 
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PCTfcX 




1* 

KT|X 

p 1 



Kfes- 


This complete typesetting system makes 
your books, manuals, articles, St math formulas 
look their best! 

For a FREE CATALOG & DEMO DISK, call 415/38S-8853 

Personal T&, Irtc. 12 Madrona Street Mill tolfey, CA 94941 Fax: 415/388-3865 
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FLOW CHARTING 3 

Powerful new features - for greater 
speed, flexibility, and ease-of-use! 
-Single-page, multi-page or canvas 
charts - portrait or landscape 
■Custom fonts support high resolution 
laser and 24-pin dot matrix printers 
*35 standard shapes, 10 text fonts 
“Suggested retail price: only $250 
See your dealer today! or, 
for a "live 11 interactive demo disk, 
call: B00-525-0D82, ext T218 
International: 408-778-6557, ext 1218 
fax: 408-778-9972 

PATTONS PATTON 

Software Corporation 
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BYTE 

Breaks the 4-Color Price Barrier 
with the Hardware/Software Showcase 

See how affordable it is to advertise to BYTE's 
500,000 computer professionals in this section! 

■ 

Call for more advertising information: 

(603) 924-2695 or (603) 924-2598 









































































Mathematical,'Statistical • Programming Languages/Tools • Utilities 


Windows 


* 

JMP Statistical 
Discovery Software 

"JMP, 
from the 
'SAS 
Institute, 
is the most 
surprising 
Mac 

product in 
gears...with 
the most 
helpful 

Mac interface of all the statistics programs 
and one of the best interfaces ever produced 
for scientific software. It's nothing less than 
dazzling. ” 

MACWORLD 

Call today for a Tree demo disk and Points 
of Interest From the leading name in data 
analysis software,,.SAS Institute Inc. 

919-677-8000. Fax 919-677-8166. 

JMP is a registered trademark of SAS Institute Ine. 

Copyrlgbt © 1992 
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Programmers/D evelopers—Caught in a Brain 

Ride out the storm with Voice Ranger and Commando! 

Voice Ranger Hardware arms you with: _ J 

* Variable compressions rates * Multiple sampling rales 

* 2 port/card expandable to 16 ports/system 
Commando Toolkit lets you build: 

* Voice Messaging ♦ Telemarketing 

* Fax Mail + Aiidiotex _ 

* Calf/Order Processing 
t Call Distribution 

* Fax-on-Demand r W 

t M Special price lor lirsi-time buyers! 

' Compete Package ,..,..5525 

Save over 30% on Vo ice R eng e r a rtd Co m ma n do 

Call for sales and information 

*' FAX sio-522-5556 i For a demon si ration cell 51Q-5 2 2-3 8 00 


/ Plus full 
r icch support 
to shelter you 
Iron routine hail! 


TALKING TECHNOLOGY INC. 
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TCP/IP 

Windows Developer's Kit 

* Binary TCP/IP Transport 

* PDS for DOS 

* Windows Sockets API 

Development Components 


Wl Pu^U 


winsock.dll is a dynamic link library (DLL) which allows windows 
applications to dynamically bind for TCP/IP services. The wfnsock.h, 
Jib, ,def files are also provided for the C/C++ developer. 

/build contains the source and executables for Windows Sockets 
finger client. This is useful for testing win sock, configuring the build 
environment, and as an example of both mess age-based and 
synchronous Windows Sockets programming, 

winsOCk.HLP provides on line help for Windows Sockets version 11. 



For More Information Call 
1 (800) 541-9508 
484-2128 * Fax (805) 484*3929 
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POWER & PRECISION 

Scientific Graphs and Statistics 

Advanced Capabilities in a next generation QqH jVo w: 517-339-9859 
product, Used and tested by over 35,000 
scientists and engineers worldwide. 

Error-free performance, total control and 
flexibility, hundreds of templates and samples, 
full support for all types of data files, ease of 
use, and free tech support make Plot-IT 3.0 
your best scientific graphing software choice. 

We are so confident you will find Plot-IT 3.0 for 
WINDOWS to be an indispensable research 
tool, we offer a 60-day money back guarantee. 

Dl I 

PRQGftAMMlhHj ■ ■ ■ ■ ■ ™ ■ ■ _ 

ENTEflPWSES ■ ■ % ■ ■ ® 

P0. Box 669 * Haslett, Ml 4804Q 
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(Formerly Silicon Shack) 4760 Casdewood Drive. San lose, CA 95129 

Hot Line: 800-969-4411 Ask (or FREE Product Info 

OEM DEVELOPERS: ADD QUALITY AUDIO TO YOUK. PROJECT AT LOWEST COS 

th Supo-rSound.. SmimJJr, Silicon Soft 


E- tnulsinertw of SlilmnSoft, 1? 


r CCBTI 
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LOST FOR THE WRITE WORD? 


Get it right with COLLINS ON-LINE 



French, German, Spanish & Italian 
bilingual dictionaries for your PC. 

FEATURES INCLUDE: 

□ DOS & Windows ■ two new versions in 
one box allows use with more word 
processors. 

□ -10,000 references - ewer 70.000 translations. 

□ Look- up - enables you to find words 

m the dictionary, choose the appropriate 
translations and paste them into your 
document quickly and easily. 

□ Annotate - allows you to create your own 
specialized glossaries for use with Collins' 
world renowned bilingual dictionaries. 

□ Screen-read - reads words in your 
document automadcally for quick and 
accurate translation (DOS version only). 

PRICE £59 (Additional dictionaries £29) 


HarperCollin sPuhlishers 

14 Sucp Lane. Ftndon. Worthing. Wen Stum;* 
|Jftl4 OUF United Kingdom 

Tel .4 A fO)903 873 555 ■ Fax +4 A (b)9Q3 873 633 



iters: 

one of the fastest 


International 

Sell your computer produ 
growing markets today! 

REACH 78,000 LATIN AMERICAN 
BYTE READERS 
Now you can advertise in 1,2, or 
all 3 Latin editions of BYTE: 

BYTE Mexico 
BYTE Brazil / 

BYTE Argentina 

Give Liz at Global Media a call tod^Kor more 
info: 603-876-4311. 


lay fo 
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THE BUYER’S MART 


A DIRECTORY OF PRODUCTS AND SERVICES 


THE BUYER'S MART is a unique classified section 
organized by product category to help readers locate 
suppliers. Each ad has Inquiry numbers to aid readers 
requesting information from advertisers. 

AD FORMAT: Each ad will be designed and typeset by 
BYTE. Do NOT send logos or cam era-ready artwork. 
Advertisers should furnish typewritten copy. 2"x1 1 A" ads 
can include headline (23 characters maximum), de¬ 
scriptive text (300 characters is the maximum 
recommended) plus company name, address, tele¬ 


phone and fax number 2'x2 5 A" ad has more space for 
descriptive text (850 characters is the maximum recom¬ 
mended). 

DEADLINE: Ad copy Is due approximately 2 months 
prior to issue date. For example: November issue 
closes on September 8, Send your copy and payment 
to: THE BUYER'S MART, BYTE Magazine, 1 Phoenix 
Mill Lane, Peterborough, NH 03458. For more infor¬ 
mation call: Margot Gnade at 603-924-2656, 

FAX: 603-924-2683. 


RATES (Jan. 1993) 
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ACCESSORIES 


RADIOACTIVE? 

Plot It on your PC Mh Tha RM-BD RADIATION MONITOR 
5*nai or printer port. Defects: ALPHA - BETA ■ GAMMA - X-RAY. 
Wcrt>R 1000 lime* (he resolution erf standarfl gfllgsr counters. 
Excellent tor tracking RADON GAS Fia soirees. Nftw: Version 3.1 
* WINDOWS. Ptol: * Background* Cosmic flays * Clouds * Foods 
CalL/Writfl lar PC MAGAZINE rwiew *TSR - AM Tube 
ViSAiMC/EURQ Phono orders, Mol selsslied'? Full relund. 

800-729-5397 or Tel/Fax: (302) 655-3800 
Aware Electronics Corp* 

P O.Box 4293, WIEminglon. DE 19607 $149.50 


KEYBOARD, VIDEO, MOUSE, AUDIO 

Extend sights from PC with EXTENDER 
Split signals wilh COMPANIOM/PC EXPANDER 
Switch signal among PCs with COMMANDER 
Boosts signals up to 6QD feel, Conlrol up to &6 PCs 
with one keyboard, monitor and mouse. 

CYBEX CORPORATION 

4312 Research Dr., Huntsville, AL 35805 

Phone: 205-430-4000 Fax: 205-430-4030 


Inquiry 651 . 


BAR CODE 


Portable Reader 

* A A Battery Operated, 64K or256K 

* Option to prompt Operator with your pre¬ 
recorded voice prompts and error messages. 

* 4x20 Supertwist LCD Display, 36 Rubber Keys 

* Real-time Clock Built-In for DateyTime Stamps 

* 2 Built-In Inventory Programs 

* 3 User Defined Programs, & 3 User Data Files 

* Wand, CCD, or Laser Scanner input 

* Doubles as Non portable Reader 

* Serial Interface and Keyboard Interface 

* Reads 2ot5, UPC/EAN, 128, Code 39, etc. 

* Uploads with furnished Programs or Xmodem 

* 2 year Warranty on Reader & Wand 

* 30 Day Money Back Guarantee 

* 64K Complete with Steel Wand - $799 

* New Smaller Size - weighs only 12.5 oz 

Worthington Data Solutions 

3004 IVtisaeon Slnrai. Sanla Cruz, CA 95060 

4 UB 45B 993 U FAX MM5S-99G4 800-345-4220 


VGA Splitters 

* Connect 2, 4, or more monitors to your computer 

* Bright and crisp prasenlalion simultaneously on ail 
monitors - Guaranteed 

* Works with all VGA, SVGA, and RGB monitors 
- Small durable metal case. MADE IN USA 

* Extension cables available 


H&RTECHN0L0GY m .qujMQ 

Sanla Ana, CA {714> (»1 -BtHtf OW7J7 0*t07 


Inquiry 652, 


ARTIFICIAL INTELLIGENCE 


PRIZE-WINNING PC SOFTWARE 

1. EASY NEURAL NETWORKS 

Easiest way to quickly leam about this 
fascinating new technology,, Includes 
a working Neural Network you can 
train! $59 

2. PC THERAPIST IV 

Hi-rez animated talking head talks thru 
the PC Speaker! First software to pass 
a limited Turing Test of conversational 
ability at the Boston Computer 
Museum! $69 Soundblaster version 
available Add $18.95 
BOTH for $99 * Includes 3 Big Catalogs & 
FREE Talking Expert System Demo! Please 
specify disk size or we ship 3.5" Check, 
American Express, or P.0. to: 

THINKING SOFTWARE, INC. 

46-16 65th Place, Dept. byKOT, Woodside, N.Y. 11377 
3 Catalogs & Demo Disk Only $5, Please Phone: 

718 - 803-3638 


Inquiry 653. 


Bar Code Readers 

For PC, XT, AT, PS/2, Macintosh 
arid Serial Terminals 

* Attaches as 2nd Keyboard or to any ADB port 

* Reads 2of5, 12 s, UPC/EAN, Code 39. elc. 

* External or Internal attachment on PC 

+ Wand, CCD, Slot Badge, Magstripe or Laser 

* Two Scanners per Reader 

* 10C+ Configurable Options 

* 2 Year Warranty, 30 Day $ Back Guarantee 
-k Direct From Manufacturer 

A Top Rated by Independent Review 
it Complete with Laser Scanner - $1295 
+ Complete with Stainless Steel Wand - $339 

Worthington Data Solutions 

Swiss Office 3004 Mteskm Slrral 

Ftutistras&e 6 Santa Crv*. CA 95000 

CH 9050, Appenzel! Switzerland 406-4 5S-9&30 

071 S751 17FAX nnftnjlc 

071 67 St 15 Phone 800-345-4220 


Labeling Software 

On EPSON. IBM. OKI, or LaserJet. Easy 
WYSIWYG design. Any format/size. Up to 120 
fields per label. 18 text sizes to 3’ 1 -readable at 
100', AIAG. KMart, Sears, MIL-STD, Penney*, 2of5, 
128, UPC/EAN. Code 39. File Input & Scanned 
PCX graphics - $279, Other programs from $129, 

Worthington Data Solutions 

(408) 458-9938 800-345-4220 


BAR CODE 


Bar Code Printer & Software 

Allegro Thermal Transfer Printer-2" per sec 
speed. Up to 4 H label widlh-Gnly 20 lbs. weight- 
Prints UPC/EAN, 2of5, UCC 128, Code 39, 128 - 
Prints scalable text and PCX graphics wilh bar 
cedes - Packaged with LabelRIGHT Software, 
serial cable, ribbon and labels-Complete-SlS95 

IVorfft/ngfon Data Solutions 

(408) 458-9938 <800) 345-4220 


Portable Bar Code Reader 

> Use as a PORTABLE, WEDGE, or SERIAL 

> 9V Battery Operation with Lithium Backup 
>2x16 Supertwisl LCD Display 

> 54 Key Keyboard wilh Separata Numeric Key® 

> Real-lime Clock Supports Date & Time Stamps 

> Reads all Popular Bar Codes (16 types) 

> Wand, CCD, Laser, or Senai Input Devices 

> Built-In Program Generator 

> Create Your Own Custom Programs 

> 6 Built-In Inventory Programs 

> Up to 250 Programs Can Reside in Memory 

> Create up to 250 Data Files per Program 

> Up to 250 Look-Up Files In Memory 
V Built-In Calculator 

> Supports HAYES Compatible Modems 

> 64K Memory with Data Compression 

> 30-day $$ Back Guarantee - 1 Year Warranty 

> Complete Unit with WAND Scanner - $795 

AMERICAN MICROSYSTEMS 

2190 Regal Parkway, Euless, TX 76040 

(900)648-4452 (917)971-9019 FAX(8171699-6232 


BAR CODE READERS 

For PC, XT. AT, PS/2, & Serial Terminals 

> Emulates Keyboard: Works With Any Software 

> Data Appears as Keyboard Input 

> Uses Enhanced Decoding Algorithms 

> Accepts Wand. Slot/Badge, CCD. Laser, 
Magnetic Stripe Reader. & RS232 Serial Input 

>■ Reads Alt Popular Bar Codes (16 lypes) 

> Reads HIGH, MEDIUM, & LOW density codes 
>- Auto-Discrlminates Between Bar Code Types 

> Easily Programmed wilh a Bar Code Menu 

> Over 140 User Configurable Options 

> Daisy Chain Up to 96 Readers 

> Supports NOVELL Networks 

> Supports US & INTERNATIONAL Keyboards 

> Direct From Manufacturer 

> 30-day £S Back Guarantee, 1 Year Warranty 

> Complete Unit with LASER Scanner - $1095 

> Complete Unit with WAND Scanner - $395 

AMERICAN MICROSYSTEMS 

2190 Regal Parkway, Euless, TX 76040 

(000) 6484452 (017)571-9015 FAX <817)685-6232 
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BAR CODE 


BAR CODE 


CD-ROM 


Bar Code Printing Software 
LabelWorks for Windows 

>■ Prints all Popular BarGode Types (19 Types) 

>- Desktop Publishing Features: WYSIWYG, 
Scalable Fonts, Rulers, Guides, Lines, Shapes, 
Page Zooms (25%-400%), Templates 
>■ Rotates Text, Barcodes, and Graphics 

► Supports Windows Compatible Fonts 

► Choose From Over One Hundred Popular 
Labe! Formats Or Design Your Own 

>■ Rich Text Support: Mte Styles, Types, & Sizes 
>■ Automatically Prints Serial Mumpers 

► imports & Exports Graphic Files; 

TIFF. GIFF, BMP, PCX. WPG. WMF, TAFIGA 

► Supports Virtually all Windows Compatible 
Printers (PostScript, Laser, & Dot Matrix) 

► 30-day Money-Back Guarantee, S295 

* * * CALL FOR FREE DEMO SOFTWARE 

AMERICAN MICROSYSTEMS 

2190 Regal Parkway, Euless, TX 76040 

(8011)646-4452 |B17| 571-9615 FAX (817) 685-6232 


PC BAR CODE SPECIALISTS 

Bar code readers designed for last, reliable, cost- 
effective data entry. They emulate your keyboard, so 
data looks just like it was typed ini Choose Irom 
stainless steel wand, laser gun. CCD, and magnetic 
stripe scanners. Also, powerful label printing 
software. Great warranty. Generous reseller 
discounts. 30-DAY MONEY-BACK GUARANTEE. 

Seagull Scientific Systems 

13127 N.E. 24th, Suite 333, Redmeed, WA 98052 

1 -8£K)-7S8 2001 206-451-B966 


DATA INPUT DEVICES 

Bar Code, Magnetic Stripe Readers lor microcomputers 
& terminals, including IBM PS/2 & others, DEC, 
Mactnlosh, AT&T, CT. Wyso, Wang. Alt readers connect 
on Ehe keyboard cable £ are transparent to all software. 
UPC £ 39 print programs, magnetic encoders. & 
portable readers are also available. 

TPS Electronics 

404-7 Transport, Pale Attn. CA 94303 

415-856-6833 AppleLink: BARCODE 

1 - 600-5 26-5920 FAXt 4? 5-856-3843 


Inquiry 658. 


CREATE BAR CODE SYSTEMS 

Dale Harvester Developer's Version can put hand¬ 
held portable bar node data collection in your 
application Generals system to scan, validate entries 
(lengths, types, etc.) and communicate data to PC. 
Formal dala for your software, Easy to use. No 
programming. Supports many portable terminals. DOS 
& UNIX. 

AccuScan, Inc. 

PO Box B0Q37, Conyers, GA 30208 
(404) 922-1220 


Inquiry 654. 


BAR CODE 

DISCOUNT WAREHOUSE 

will mi ba undersold! Your source for all your bar code 
needs. Laser and CCD scanners, mag stripe and wodga 
readers, bar code primers and software. We offer major 
brands at ihe besl prices. See us Booth B1532 Fall COMDEX 

1 -800-888-BCDW 
Bar Code Discount Warehouse 

14761 Pearl Rd #257, StrangsvlHe, OH 44136 

Tel: (216) 273-4746 Fax (216) 273-4623 


VARIANT MICROSYSTEMS 

BAR CODE READERS DELIVER 

WANDfl-ASEWMAQNETIC CARD CONNECTIVITY 

* Keyboard wedges {tntemal/External} for IBM PC/XT/AT, 
FS4t, and portables 

* RS232 wedges for WYSE, Link. Kimrtron terminals 

■ Bar code and label printing software 

* Full iwo-yeaT warranty 

* 30-Day Money-Back Guarantee 

■ Extensive VAR/Deater Discounts 

46560 Frawa Btvd, SlKb US'Fremont, CA 9*536/(610) 440-2070 

800-6G6-4 BAR FAX: (510) 440-2873 


Inquiry 659. 


BUSINESS SOFTWARE 


RESURRECT AGENDA!! 

H T|ie first do what \ mean time and Informalion planner" 

President's Planner is a NewtarHlko, ALbased expert 
system that uses Agenda's resources to finally deliver on trie 
original promise. ‘If you do use Agenda, you'll warn 
President Renner..,g big Clew Manor Orchid”. J. Ppumelle, 
BYTE April 1993 

Phase ill Computing Inc, 

88 Bfoor St., E. f ste- 3003, Toronto, Ont. M4W 3G9 
Teh 800-388-9728/416-925-B7S[VFaxj 920-9242 


Inquiry 655. 


SCANNER SALE 

* Stainless Steel Wand w/ctocodcr $249 
- 3" CCD w/decoder $599 

* L52000 Laser wfttecoder 59SS 

■ Badge Slot w/decoder $374 

■ Mag Stripe Encodcr/Readar (1,2 or a tracks) S999+ 

* Windows Print Or Read Software w/HP $249+ 

* POS Products * T-5 YR WARRANTY ♦ USA Made 

■ Dtat/Deafer Discounts ■ SPANISH Dept, avail, 

BARCODE INTERNATIONAL SYSTEMS (BIS) 

12140 Sev&rn Way, Rlvorsids, CA 92503. 

(P09) 270-0015 » (800) 653-4SS2 * FAX (9091 270-0920 


Inquiry 660. 


CAD/CAM 


CONTOURING MOTION CONTROL 

FROM A PRINTER PORT! 

Ind&xar LPT™ software 

NEW VERSION 3 visa/mc 

- Controls up to six strip molars simultarraousJy. 

* Linear and Circular Interpolation. 

■ Nsw features to accommodate machine control, 

* Easy-to-use DOS device driver. Super Manual 

■ GAD-CAM interface available. 

. _ Corporation, 1432 AmoWAve- 

Abilitv Systems wm, pa wmi ^isj 

9 9 FAX: f215) 657-7815 


Inquiry 656. 


Inquiry 661. 


NEED A ONE STOP SOURCE 
FOR YOUR BAR CODE SOLUTIONS? 

NQ PROBLEM! WE OFFER Quality * Perierniance * Value 
A lull line oi READERS * PRINTERS - PORTABLES - BAR 
CODE HEADERS FOH NOTEBOOKS ■ HEWLETT-PACK¬ 
ARD SCANNERS ■ MAGNETIC STRIPE READERS. Our 
readers plug and play with your exlering system without add¬ 
itional software. CALL ABOUT OUR 3d DAY GUAFtANTEE - 
TECHNICAL SUPPORT * OEM/VAR DISCOUNTS. 

INTERNATIONAL TECHNOLOGIES & SYSTEMS 

Eastern USA [8DQ \ B26-1B8EI 8M 272'013a fell. 

Western USA I SOB) 228 9417 884-272 0357 Fax 


3-D CAD-CAM - $495 Special 

Power packed 30 CAD-CAM loaded with lime saving features U th& 
prefer red choice among machinists. Automatic fillets, nesting. 
HMD* zo&m, verify dala, machinable foms. Auiocad™ interlace, 
calculator, tool path simulation, cutter compensation, macros, 
editing Functions are just a few of ffie lealti res available Used on all 
types of G-sorM machines it also posts to the Indenar-LPT directly. 

CNC Bench Top Mill ■ only $2,500 9 x 6 x 6 J 
The BOBCAT! 30 11-1000 Is perled 1&r small parts manufacturing, 
prototyping, fewaliy making and learning CMC. Runs from a PCI 

BOBCAD- CONTROLS 

mo 581 -2866 310 397-6262 310 397-6676 (FAX) 


Inquiry 662. 



* TOSHIBA * TEXEL * TEAG * 

* SCSI INTERFACE: TRANTOR * 

* MEDIA VISION * 

- WfeESELECTTON OF CD-ROW TITLES 

- CD-ROM CADDIES AND ACCESSORIES 

Computers at Large 

Saratoga. CA 

Dedicate# to CD-ROM technology. 

Please Call For Dun price list 

S00-642-4194 - 408-255-1081 

Fax 408-255-2386 VISA £ MasterCard accepted 

Inquiry 663. 

CD ROM PARADISE 

> Collection 529 Me-gs. Win/Dos/Os2fLinux, Aug'93 
>- Win-Paradise 540 Megs, Win, Nov r 93 

Besl shareware £ PO on CD ROM, BBS ready, with 
search £ retrieval program, support for English 4 

I fall an language, MG/VISA/EURO, Please state 
birthdafo in credit card orders. 

USS29.95 each (Italy Lit58000+ 1 2%Jva) + S&H 
Shareware software requires separate paymenr to (fw atAvs if found nsafol 

CD ROM PARADISE SRL 

P.O, Box 10177, 20100 Milano, Italy 
Phone/FAX +39-2-70603189 

Inquiry 664, 

FREE CADDY or $5 DISCOUNT* 
CD-ROM Titles at Direct Mail Prices! 

Call, Write or Fax tor free product listing. 

Mail or mention this advertisement along with 
your first order to receive a free cadcfy or a $5 
discount*. 

EZ Systems 

6492 South Street, Suite 252 Lakewood, CA 90713 
1-800-665-7763 Order Tol l Free 124 Hours a day 

Fax Anytime: 1-310-866-1473 Vlsa/MG/Checks Accepted 

Inquiry 665- 

MULTI-PLATFORM CD-ROMs 

GHAPHiCS-1: PD 4 Shareware w/source 4 data,..$24.96 

AUD10-1: PO £ Shareware wf&ource & dala..J24.9& 

MUlTtMEDIA 1; PD £ Shareware w/source 5 media., ..$49,95 

LAHGUAGt/tS: PD £ Shareware «/sdnn» £ docs.439.96 

MEGA MEDIA- 1: 24&it JPEG images £ Texliires.$34.95 

KNOWLEDGE MEDIA 

438 Nunneley Rd., Ste B, Paradise, CA 95969 
(800) 78-CD-ROM : (916) 872-3826 Voice £ FAX 

Inquiry 666, 

OPTI-C 

Improve CD-ROM workstation performance! 
Only $89? 

OFTI-CDrncJtw™ rakes advantage of Extended Memory (XMS) to 
cache CD-ROM data Retrieve dala from a high speed cache 
instead of directly from the Cl>ftOM drive and significantly 
improve yuui CD-ROM woriksUrion performance! 

\yk for iw free cauk>g of rascal nik CD'ROM products iitdudiiiK 
ihc rnartci-leadinfi ■OFTt-NFr* CD-ROM nenvcwtlng scifrware! 

ONLINE COMPUTER SYSTEMS, INC. 

A memlw of ihe Reed Elsevier greup. 
RashFAXInlb Hotline 301-601-2120 
301-i2B-3700 nr FAX us at .40 Mi 2R-3700- 

Inquiry 667. 

CD-ROM CONVERSIONS 

Create your own CD-ROM by converting 
archival or back-up data to CD-ROM. 
Customized CD-ROM production available 
from virtually any archival data, disk or tape 
format. Search/Retrieva! Engine development 
offered. Call for info. 

Pivar Computing Services, Inc, 

165 Arlington Ht$. Rd. SBC, BuHate Gipve, 1L 60089 

(800) CONVERT (70S) 489-6010 


Inquiry 657, 
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THE BUYER'S MART 


CD-ROM 


CD ROMS - Your Gateway 
to the Data Highway 

CtCA MS Windows Shareware, 640 Meg, 
thousands of new programs, BBS ready, 

made April 93..,..,;..,.............,.$24.95 

Simtel MSDOS Shareware CDROM, 

640 Meg, BBS ready, huge selection 

of software, made April 93......$24.95 

Hobbes OS/2 Shareware CO ROM. 

560 Meg, June 93........ .$24.95 

Source Code CO ROM. Full source, mostly C, 

over 15,000 programs. Over 600 Meg.$39,95 

XI 1/GNU CDROM. Full source to XII 
and all the GNU programs. ANSI C/C++ compiler. 

gfm&tscript, etc...$39,95 

G Users Group Library CD-ROM. 

Up through vd, 364. .,$49.95 

CDROM Caddies___ $4,95 

Full Money-Sack Guarantee 

WALNUT CREEK CDROM 

4041 Pike Lana, Sts D-219, Concord, GA 94520 

o ndfirs @ edrom .com (800} 786 9907 

+1 -510-674-0783 Fax: +1-510-674-0821 


Inquiry 668, 


COMMUNICATIONS 


PC VOICE MAIL KIT $ 1795 

• Voice Processing on your PC - Soltware and 4 
line board included - Order Taking * AUDIOTEX * 
Voice Messaging * Never miss another call 1 - 
HUNDREDS OF USES - Don'I pay $I.OOOs 
CALL TODAY FOR Free DETAILS * 2 yr warranty 
Amerifax Services Corp, 

572 W. Market Si #5, Akron, OH 44303 

( 216 ) 253-5787 - (21 6 ) 762-6050 Demo 


COMPUTER INSURANCE 


INSURES YOUR COMPUTER 

SAFEWARE Computerowner r s coverage provides 
replacement of hardware, media and purchased 
software. As lltile as $49 a year covers accidents, 
theft, power surges and more. One call does it all. 

1 - 800 - 800-1492 

SAFEWARE, The Insurance Agency Inc, 

PO Box 0K2T1,2929 N High St, Columbus, OH 43202 

Now available In Ontariol!l 


Inquiry 673. 


COMPUTER JEWELRY 


1 4 KT GOLD 
COMPUTERS* 

Affordable 14 kt gold computer jewelry with micro¬ 
chip diamond inlay. Four exciting designs lo choose 
from. Perfect for the computer junkie in you, or as a 
gift lor one that you know, ft's hardware with a flare. 
Call 1*BQ0*FUN*JEWL for our free brochure, 

COM jewel™ Inc 

Call 1-800*386-5395 oM-800-FUN*JEWL 


Inquiry 674. 


COMPUTER SYSTEMS 


LOW-LOW- LOW 

Computer Systems/Notebooks/Network Solutions 

IBM- Appte-Compaq-A S T-ALR-Everex-Sothers 
SUHAH 3B6/4 6S l&A/E-IS A-AMU Mylex Moth ertroards 

* CO ROMS * Tape Backup ■ Pocket FAX Mo Jam LAN 
Cards * Hard Drives/FFoppy Drives * MemoryFupgrades 
■ DRAMS, SIMM Modules * Laser Printers/Scanners 

* Plotters & Digitizers ■ Software 

Cl IDA LI 44§120sfl40d Road. Fnrnmit C4 S4&39 USA 

oUnArl IRC* pmoim: isio)est-stot *■*. istoi esi-524t 

1-600-543-1001 Nationwide Orders 


DATA RECOVERY 


Ontrack 

DATA RECOVERY 


-Professional service recommended by major hard 
drive manufacturers - Expertise in virtually every 
operating system & media storage device - 24-hour 
support with weekend, priority, a on-site service 
available * For fast, successful results, call; 

MN:1-8Da-872-2599 • €A: t-800-752-7557 
UK: 44-B1-974-5S2? * GERMANY; 0130-B15-198 

Cofp. Headquators: 6321 Bitty Drive, EdonPrairla MN 65346 

Inquiry 679. 


DATA/DISK CONVERSION 


THE #1 CHOICE 

in disk & tape conversion 

for many leading, corporations, government agencies, 
law linns. and companies in every industry-wond-wlde. 

Free test * Satisfaction guaranteed 

Graphics Unlimited Inc. 

3000 Second Si. North. Minneapolis, MN 55411 

(612) 566-7671 FAX: (612) 566-8763 
I^BOO-745-7571 


Inquiry 680. 


CONVERSION SERVICES 

Convert any 9-track magnetic tape to or from Over 
5000 formats including 3tf\ 5tf", 8" disk formate & 
word processors Dlsk-to-dlsk conversions also 
available, introducing CD-ROM conversions. Call 
for more Info. 

Pivar Computing Services, Inc. 

165 Arlington Hgts. Fid., Dept. 

Buffalo Grove. IL 60089 (600) Convert 


Inquiry 669. 


EASY EDI! 

EDI lo FAX, E-Mail 
X.400 & Hardcopy 

Seed or receive EDI transactions translated into 
human readable documents & delivered as Fax, 
E-Mail and X.400 messages. 

Complete EDI services 

EMS 800 521-1129 

Inquiry 670, 


X. 25 , HDLC, SDLC, BSC 

SDLA card end software provides 'ptug-in' synchronous link 
support lor PCs which Is inexpensive, uas-y to use and robust. 
+ Op to 180kbps under any PC operating system 

* Extensive utililias plus third party support under DOS. 
Unix, OS/2. Windows 

* CCITT 1908 X-25, many variations of SDLC and 
HDLC and V.25 bis. diet supported 

* FuH function SNA emulation packages also available 

Sangoma Technologies Inc. 

Tel. (416) 474-1990 1 -800-388-2475 

FAX (416) 474-9223 _ 


Inquiry 671. 


COMPUTER BOOKS 


COMPUTER BOOKS at a discount 

Our free catalog lists books Item over 100 publishers. 15% 
discount. Personal, technical service. Networks, Windows, 
C++. CDROM. UNIX. CIOS. OOP. Internet. Macintosh, hw 
architecture, TCP/IP, Novell, Pern I urn. CompuServe 
70007.1333 from Internet, Nifty-Serve .MC, VISA, AMEX, 
DISC, JCB cards. Worldwide shipping, 

Compu Books 

Rl. 1, Box 271 -D 512-321-9652 

Cedar Creek, TX 7861 2 Fax 512-3214525 

800-880-6816 


Inquiry 672. 


Inquiry 675. 

Inquiry 681. 

CROSS ASSEMBLERS 


DISK DUPLICATION 



PC BASED DEVELOPMENT TOOLS 

We offer low-coat efficient CROSS ASSEMBLERS and a 
supurti line of SIMULATOR-DEBUGGERS with full bulll-ln 
DISASSEMBLERS (or Intel's MCS-4B, 51, B5 and M. and 
For the rao termites of embedded conlrollars. Our new film- 
ul Ft Lor s lor ihe flOCI 96KB nnd 60C196KC are unique in Ihe 
market. and have bean received with rave reviews. The price 
of Our software incudes unlimited free upgrade pnvitegeat 

Lear Com Company 

3440 Kipling SL. Sle 206. Lakewood. CO 60215 
(303 } 232-2220 FAX (333 ) 232-6721 


FULL SERVICE DISKETTE DUPLICATION 

* Alt disk formats, 100% vims checked 

* Available In a variety o! cobra 
‘ Custom silkscraening. 

* Bulk diskettes also available 

Manufacturing diskettes In the U,S. since 1978 

Syncom Technologies, Inc. 

1000 Syncom Drive, Mitchell, SD 57301 

1-800-843-9862 

Inquiry 676. 

inquiry 682. 


EDUCATION 



Cross Assemblers ^ % 
Simulators 

Disassem biers 

PseudoCorp / 

716 Thimble Shoals Blvd. Newport News. VA 23606 

(604) 873-1947 Fax (804) 873-2154 

BBS (804)873-4838 


B„£. & MS* In COMPUTER SCIENCE 

The American Institute for Computer Science offers an in- 
depth fiame study program lo earn your Bachelor of Science 
and Master of Science degrees in Computer Science at 
bane B.S aUjjfldls covered are: MS/DOS, BASIC, PASCAL 

C. Fife Processing, Data Structures & Operating eye (emu 
M.S. program inductee subjects In Software Engineering and 
Artllkiai kileligenoe. 

AMERICAN INST* for COMPUTER SCIENCES 

2101-BY Magnolia Ave South, Ste 200. BMngham. Ai. 35205 

800-767-2427 205-323-6191 

Inquiry 677. 

Inquiry 683, 

DATA RECOVERY 


ETHERNET TEST EQUIPMENT 



Data Recovery & Repair 

* High Success Rate/Fast Turnaround 

* 24 Hour Servfce Available 

* Lowest Prices on Disk Drive Repair 

* Clear Room 

We Repair MFM/RLL/SCSI/ESDI/IDE 

AA Computed!, Inc, 

28210 Avenue Crocker #306. Valencia, CA 91355 

(800) 360-8301 (805) 257-6801 


ETHERNET TEST EQUIPMENT 

If you are Interested In Ihe 38 manufacturers of 75 network 
monitors, p-roloool anatyjtere end cable testers, call Quick 
Source now. 

You will receive by fax. at no Charge, ell 3S suppliers* 
product names, locations, flOQ. fas and other accese 
numbers end who lo ask for in Lheir sales, marketing and 
technical support deportments. Most product brochures sre 
available ss well. 

(702) 747-0219, ext 75 

Quick Source 

Impartial. Current, Quick. Complete 

Inquiry 678. 

Inquiry 684, 
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EXPERT SYSTEMS 


HARDWARE 


LAW 


FREE Expert System Info 

Leam how you can caplure Iho knowledge ol an expert 
in a software program and access it 24 hours a day. 
You build them yoursell r don't have to be a pro¬ 
grammed 10OGs ot application areas. 

Windows, MAC and DOS- Portable across ail platforms. 

TEL BOO-676-6356 FAX 800-256-8356 

EXSYS, !nc.. 1720 Louisiana 01 vl. ME, Ste. 312 
Albuquerque, NM 57110 

__ Inn, mi (505)256-8356 _ 

Inquiry 685. 


FINANCIAL SOFTWARE 


BroinMaker; 

“The most fascinating computer soft¬ 
ware f p ve ever seen.. .learn about this 
stuff/ 1 John Dvorak, PC Mag, Predicts stocks, 
bonds, sales, inventories. Comprehensive 
manual. Menus, 16,000 sold. PC or Mac, 

Still only $1951 

Free Flyer: 800/264-8112, 916/476-9040 
California Scientific Software 

Inquiry 686. 


FLOPPY DISKETTE 


3.5" FLOPPY DISK 
RELIABLE & DURABLE 

* We manufacture under licence of the Sony 
Corporation 

* Our disks are all 100% Tested & Certified 
Error Free with guaranteed Clipping Level. 

* Available products: 2HD, 2DD, Clam Shell 

* Our own brand MEGA and OEM or bulk 
are also available. 

* Duplicator & wholesaler are welcome. 

IN MARK IND. LTD. 

(HK> 

1A Mart Focng Industrial Bldg. 

Chal Wan, Hong Kong 

Tel: (852) 558-2208 Fax: (852) 897-3700 

YHC CASSETTE IND. LTD. 

(TORONTO) 

75 Saintstouiy Square, Scarborough 
Oni. Canada M1V3K1 

Tel: ( 416 ) 321-1179 Fax: ( 416 ) 321 -8451 


Inquiry 687. 


FLOW CHARTS 


WINDOWS FLOWCHARTER $129 

RFFIgw 2.0 is a professional drawing tool tor 
Flowcharts & org. charts. Requires Microsoft Win¬ 
dows. 100 shapes auto adjust in size. Diagonal 
lines and curves. Auto tine routing and re-routing, 
Click on a shape to bring up a sub-chart- Move 
charts to other aops. via the Clipboard. Call forlTee 
trial disk. 

RFF ELECTRONICS 

1053 Banyan Court, Lovetand, CO 00538 

Phone: (3D3) 663-5767 FAX: (3D3) 669-4069 


HARDWARE 


Pre-Owned Electronics, Inc™ 

THE Independent Provider, serving the Dealer, 
Professional, Corporate, Government, and 
_Educational Buyer since 1955_ 

APPLE II & MACINTOSH 

SYSTEMS ■ PARTS • EXCHANGE REPAIRS 

Caff fora Catalog... 800-274-5343 

I NFL: 617-275-4600 • FAX: 617-27^4848 

205 BURLINGTON HQAD - BEDFQFjP, MA 01730 

Inquiry 688. 


HEWLETT-PACKARD 

Buy - Self - Trade 

LaserJet CdorPno 

DeskJet DraftPro 

RuggedWriter DraftMaster 

Electrostatic Plotters DesignJet 

HP 9000 Workstations and Vectras also available. 
Ted Dasher & Associates 

4117 Second Ave., S, Birmingham, AL 35222 
Phone: (205) 591-4747 Fan: (205) 501-1100 
(990)636-4633 


Inquiry 689, 


HARDWARE/COMPUTERS 


NEW! 20MHz 16-bit FORTH Single Board 
Controller with Sch IQ-bit A/D t 3ch 8-bit D/A 

TD52D29 FORTH CONTROLLER AND OATA-LOGSttM'XS' hoard! LsM 
Hiixh 1 Er-hl hb/ 532 CMOS pP. Screams along at 3WIPS, but runs on only 
30mi Ors-board Iwgh-fewl easy FtiflTH language and sssemblEf-nD need 
tor tn-circml rmteSm! Up to 512K HVWt. 45« PROW Attach keyboard, 
fed, TK: be*fhflr^s. Irfemsipte, nnjlIHwimn. vdclrtn flmtf, editor 33 I/O. 
?*R5-Z32, fr-1Sv 3D0uA daid-loygintl FrCu 4<taily made SEiftwate solutions. 
Program with PC, Jss tot inacluisn comtol. dala-tqggmg, Inspection, 
robobes, remote monitoring. etc. $299 (Hs). STARTER PACK $499. 

Cali now fOfl DFTAiLS! Saie-aHmm 

See fig Company tel: (716) 425-3753 

European Technology fax; (716) 425-3835 


Inquiry 690. 


HARDWARE/EMBEDDED 


SC/FOX™ EMBEDDED COMPUTERS 

PC Parallel Coprocessor PIuchit Boards: IS MIPS avg 50 MIPS burst, 
using the 5C32 324ft CPU v ihe 16W Hams RTK 2000’“ 

VME IfeStar&l&ve System Cordrtltor SBC: 15 IMPS SvO 70 MIPS buret, 
J965 HTX 2000 cpu. SCSI, 2 sr, 1 ports to 64W bytes. 

Stand-Alone Single Board Computers: 1B MIPS SvJ ft] MtPS burst 3U 
or 1Oftcl OOmrn Etinjcanj-sire using either 5C32 w RTS JCOO 
Ideal tor embedded raal lime scdbol, data acquiStbdn, rOtdbcs, and Signal 
processing DEM saftware devetopment system inducted 

SILICON COMPOSERS INC ( 415 ) 991-0778 

655 West Evelyn Ave. #7, Mt, View. CA 94041 

Inquiry 691, 


LANS 


The $25 Network 

Try the 1st truly low-cost LAN 

* Connect 2 or 3 XTs, ATs> 386s, 486s 
- Uses serial ports and null modem cable 

* Runs at 115K baud - approx 8500 bytes/see 
» Runs in background, totally transparent 

* Share disks and printers, etc. 

* Needs only 15K of RAM 

Little Big LAN 

The most flexible network 

* Peer to Peer LAN to 250 nodes 

* $75 total software cost, not per node! 

* Link via serial, parallel, or Arcnet 

* Link via Ethernet or Modems soon 

* Mixed mode routing 

* Typically only 35K of RAM 

Skeptical? We make believers! 

Information Modes 

P.O Drawor F, Demon, TX 76202 

Tech B17-387-3339 Orders 800-628-7992 

Hours 1 -5 Mon/Wed, 9-5 Tue/Thu/Fri CST 


Inquiry 692. 


LAPTOP PERIPHERALS 


Auto Power Adapters 

Car ad-aplere available for m&sl portable computere end 
printers. Proprietary designs from Empire Engineering. 
Ihrough disiribution, or OEMs. 

■ Small package with high efficiency 

* Plugs between computer and lighter receplacfe 

■ $98 la $129 - Designed and made in USAII 

Custom adapters designed for OEMs * Serial interface cards 
Inr Texas Instruments. Toshiba, and Ever&xi'Siriyo. 

Empire Engineering 

California USA 

tel 805/54 3-2816 fax 805/543-2820 


Inquiry 693. 


KNOW YOUR COMPUTER RIGHTS! 

Network 0 f clear and simple recorded information 
on legal issues from government Interference to 
copyright to contracts that every computer user, 
employee and entrepreneur must know. 

CALL 1-900-PRO-BONO 
{1-900-776-2666) 

$2/mir>. Average message 5 mins. Touch-Tone Phone. 

Essential Inlorinatian, Inc, 

2 H oral is Slreel, New York. NY 10014 
_ (212} 255-5473 _ 


Inquiry 694. 


NEURAL NETWORKS 


NEURAL NETWORK TOOLKIT 

Create serious neural network applications. 

Excellent learning tootf C SOURCE CODE included 
Backpropagaiionj'Self O rgan bri ng/Recurrent nets 
Graphical/ Batch shells with Ready to run sample files 
Data preprocessing loots. 

Toolkit $40 Infi Net $89 plus S&H 

Software Frontiers Systems Inc. 

P.O.Box 6524. Mesa , AZ 65214 

800-475-9082 


Inquiry 695. 


PROGRAMMERS TOOLS 


DON'T DEVELOP NETWORK APPLICATIONS 

without NPPC, a powerful library subroutine package lhaf 
handles all We details ol IPX ot NetBIOS programming! 
Available for Windows and DOS. NPPC supports high- 
level program communication at the message level 30 
day money back guarantee. Download the free demo 
horn our BBS. NPPC lor Windows or DOS - £195 
wfeource $395. 

SGFTWA REHOUSE CORPORATION 

326 State Street, Los Altos, CA 94022 

(415) 949 Q2D3 FAX (415) 949 9208 383 (415) 949 0207 


Inquiry 696, 


SCIENTIFIC SOFTWARE 


SciTech 

SOFTWARE FOR SCIENCE 


Free Catalog! 

SciTech is your only source 
for the best values in engineering, 
scientific and technical software. 
More than 750 products. 

1.800.622.3345 


1.312.472,0444 2231 N, Cfyboum Ave, 

1.312.472,0472 fax Chicago, IL 60614-3011 


Inquiry 697. 


SECURITY 


FIGHT PIRACY! 

★ EVER LOOK 3.0 * 
SOFTWARE COPY PROTECTION 

New Option Beard Safe-New Ha mute Registration 
New CPU LOCK-CD ROM LOCK and more 
★ EVER KEY HARDWARE LOCKS * 

Az-Tech Software, Inc* 

Call for a 201 East Franklin, Fttehmond, MO 34095 
FREE (BIG) 776-2700 

Demo (600) 227-0644 fax pie) 776-639B 


Inquiry 698. 
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THE BUYER’S MART 


inquiry 699. 


Cop's Copy Lock II 

The professional software protection with 
TRUE Machine Install Option Board safe. 

OS/2* Networks* Windows, and Trace 3020 

LINK Computer 

mfl: + 45 31232350 Fax: + 45 3123S44S 

US/CAN: 4OB-729-0162 FAX: 408-923-7061 


KEY-LOtC SECURITY 

Piracy survival 11 years proves effectiveness 
of powerful multilayered security. Algorithmic 
response. Programmable memory. Econom¬ 
ical. T ran s parent to PARALLEUSERIAL port, 
Counters/Real-Timo-Ctock. Multi-product/ 
feature licensing. DOS/UNIX. Aiso, access 
control system and diskette drive locks. 

MICROCOMPUTER APPLICATIONS 

3167 E Otero Circle, Littleton, CO 00122 

(303)770-1917 FAX: (303) 770-1363 


Inquiry 700, 


SOFTWARE/ACCOUNTING 


dBASE BUSINESS TOOLS 

■ GENERAL LEDGER * PURCH OftD/INVNTGRY 

■ OROEH ENTRY ■ ACCOU FtfT$ HECKLE 

* JOB COSTING * JOB ESTIMATTNG 

■ BILL OF MATL5 ■ BALES ANALYSIS 

* PAYROLL • ACCOU NTS PAYABLE 

S99/S198 ea< + S&H 

dATAMAR SYSTEMS Cred. Cand-Checfc-COD 
6969-D Coble Santa Fe, San Diego. CA 9212.1 

(619) 452-0044 (800) 223-9963 


Inquiry 703, 


SECURITY 


SOFTWARE/BUSINESS 


SOFTWARE/GRAPHICS 




THE ULTIMATE SOFTWARE SECURITY 

• STOPCOPY family - UNCOFIABLE copy prolecltou 

• STOPVIEW software encryption 

• NETUMIT nBtwgEk lloense metering 

• DOS, Windows,, Macintosh, OS/2, support 

■ No source coda changes required ■ for ANY of our prod¬ 
ucts in ANY environment 

• Our products destroy ALL of our competition 

• Call for FREE demo disk, or to discuss our pro-duds' 
MANY options 

RBI Computer Systems, Inc, 

141Q5 Heritage Lane, Silver Spring, MD 20006 

BLD/mV ABBI • 890/079-2224 * 301/971-1094 - FAJL30 1/400-7545 


DATA ENTRY SOFTWARE 

Full featured, beads-down data entry 
with two-pass verification, edit language, 
operator stats, much morel Designed Tor 
the PS/2* PC, XT, AT or compatibles. 

PCs from $395 LAN version available 

FREE 30 day trial 

Computer Keyes Tel: 206/778/6443 

21929 Wlakah Rd., Fax: 206/776^7210 

Woodway, WA 90020 USA: 800/35^0203 


TIFF. PCX. TjWQA. GIF, DIB, BMP, OCX, EPS. WMF WPG. PICT. JPEG 

AccuSoft Imago Format Library 4.0 

(new version) 

*7?w most comprehensive nstor support library on the marts!’ 
Import export, convert, display, and print all above formats! 
Includes, several sample programs with source cede. Supports 
all languages. Format com patlhilily guaranteed! 03,04. TIFF-F, 
multi-page images sic. Rotate, zoom, scale, color reduction, 
sharpen, special-effects etc. Versions for 00S, Windows, ffT, 
Waicom, 05/2, and others 

AccuSoft Corporation 

160 E. Main St., P.O. Box 126T, Weetboro, MA 01561 
(000)525-3677 (506)00^2770 FAX (S08) 696-9662 


Inquiry 707. 


SOFTWARE/EDUCATION 


Learn fast and forget about forgetting 

Sensational, award-winning, speed-learning software 

SuperMemo 

for Windows* DOS and Amiga. 

Use it to learn languages, computer 
science, business, medicine or any other 
domain of your choice. Once you try it, you 
will change your learning habits for ever. 
This originally Polish method of teaming is 
based on 10 years of breakthrough re¬ 
search on memory and learning. 

SuperMemo World, Poland 

tel: (48) 61 203157, fax: (48} 61 793435 


M: 61 
tel: |32 


2 964 9618, fax: 1,61 2 964 9617 

9 371 9BBS, fax: 132 9 371 0561 

2304 81854, fax: 1,49 2304 83271 
0 60001 47, fax; 1.46 6 6000146 
438 745300, fax; 144)436740730 
tell (1)302 7388248, fax: 1)302 7388243 
R&D contact by e-mail: (America) fam@brahms.udei.edu, 
(rest of world) Jam t uamplpl l.bStnet. 
DISTRIBUTORS WANTED! 


Australia 
Benelux 
Germany lei; (49, 
Sweden tel; (46 
UK 
USA, 


tel: 44 


“The Ultimate CAD/CAMOE Programming Engine 1 ' 
Slash your davolopmenl time, wilh your CAD programming 
companion, TG-ProlasEionat v.*.D h lhe mOSl complete C/Ch. teolbcu 
of 20 l 3D geometric routines available todayl Over BOD mullnea 
including NURBS, DXF. Graphics, Surfaces, Hidden Lins, Traratorms, 
Parflpectrvas, Polygon (Snl/Umwi/Diff|, Clipping, Tangents and more. 
Poubnpa lor drawing using BGI or Graphics. Fu* scwroa S 3D day 
guerre. USA *500.00, Use MSC, Borland C/Ch-, WATCOM C/3BC 
or Metrwara High C/C++. Call 1-000-645-7760 or Fax/Phone 214- 
423-7Z3& Id* free 30 page technical paper. 

Disk Software Inc. 

109 S. Morphy Rd.. Plano. TX USA 750B4 


Inquiry 708. 


Sirltn’s CAD ++ ENGINE 

1 Read and Write AutoCAD DWG and DXf hies. 

■ Object oriented, modular, databaae-like access 
to CAD data. 

■ View. Prim (rasterize). Plot (vectorize), and 
Pick (Jnteracl) modules, 

■ Available for C/C++ for DOS, Extended DOS, 
Windows, Sun and other Unix systems, 

Sirtin Computer Corporation 

25 Orchard View Dt. r Ste 14, Londonderry, NH 03053 
Phone - (603) 437-0727 - Fw: (603) 437-0737 


Inquiry 704, 


Inquiry 709. 


SERVER MIRRORING 


SOFTWARE/ENGINEERING 


SOFTWARE/GUI 




No*Stop Network 

The software solution to provide full 
Level 3 Fautt Tolerance for PC LANs, 

* Server Mirroring 

* Uninterrupted Processing 

* Continuous Backup 

* Any Network Operating System or 

Server environment. 

Nonstop Networks Limited, NY, NY 

212-481-fl4S8 T Fax 779-2956 


Circuit Simulation 


GUI TOOLKIT ONLY $249 

Full source code included 

TEGL Windows TwdkH tete you gi gale DOS based GUI apps 
Hie! are completely standalone. Over 500 Functions, Menus, 
mouse A keyboard support, dialogues, and more Includes 
TEGL graphics interface which has drivers Ipr most popular 
video modes. Supports most C and Rascal com pliers 
Protected mode version is only $499, No royalties. 

TEGL Systems Corporation 

F.O. Box 580. Stn. A, Vancouver B.C. V6C 2N£ 
(604) 669-2577 FAX (604) 688-9530 

E/ecfr/ca/ Engineers! 

Now you can run Analog/Mixed Signal 
Simulations on your PC or Mac with the 

Affordable and Powerful 
ICAP/4 Simulation System 

Includes: 

* Ntw IsSpice 3; SPICE 3F.2 Simulator 

* Integrated Schematic Entry 

* Model Libraries, more than 3000 Parts 

* Waveform Graphics and Analysis 

Full SPICE programs starting at $95, Complete 
systems with schematic, IsSpiceS simulation, 
models and waveform graphics only $1725. 

Inquiry 701. 

Inquiry 710. 

SOFTWARE 



SOFTWARE/MATHEMATICS 



SOFTWARE EN ESPANOL!!! 

Tha QMLY International Guide lo software in Spanish 
for all computers 274 pages, 331 companies, 15 
countries, 1,000+ programs for banking, translation, 
educational, accounting, hospitals, and more... with 
description, price, requirement. 

Price: $26 50/USA, $31 /ALL OTHERS, 
Visa/M C/Am Ex/Checks 
AUTOMATION INTERNATIONAL 

2785 P.C. Hwy. E-1S6, Torrance, CA 90505 

Tal (310) 032-3631 - Fax (310) B33-0235 



OPERATIONS RESEARCH tor yowPer^c^r 

ORSYS Is a general-purpose operations research system ror 
all DOS-based personal computers - Linear programs up to 
3000 raws and 15000 columns ■ Mhxed-inlegiar and discrete 
linear pnqHjr&ma * Nonlinear objective ana quadratic pro¬ 
grams ■ T ran apart ation and Transshipment models 

ORSYS real-mode or protected-mode - $299 ■ Student ver¬ 
sion with license to copy SI 49 ■ Turbo Pascal ebped units 
lor developers - $149 * Updates from LPBS, BLP68, MlLR 
89. T5A9B-S149 

Eastern Software Products, Inc. 

P.0, Box 1532B. Alexandria, VA 22309 
(703) 360-760D Fax (703) 360-7654 

Call or Fax for your Free Demo and 
Information kit, 

P.O. Box 710, San Pedro, CA 90733-0710 

Tel (310)833-0710 ; .ft 

FAX(310) 833-9658 inW50TT 

Inquiry 702, 

Inquiry 705. 

Inquiry 711. 


SpiceAge*4W 
Windows Analog Circuit Simulator 

The following! and MORE ora Included: 

■AC, DC, Trpnsienl, Fourier, Temperature analysis - Fl% 
expandable UP*ary * Analog & digital components 

* Transmission line primitive ■ Real signal node name 
■ Graphical real Line * Group delay * Component swamping 

* Concurrent analysis ■ Pled X-Y tod 

Tatum Labs, Inc. 

1267 N. Si to Hidge, Ann Arbor, Ml 40103 

313 ^ 663-8810 


SYMBOLIC MATH PROGRAMMING 

Nth is e full fealur&d symbolic algebra programming 
language, only SI 2$. Multiple precision numbers, 
multtvarials polynomials, rational polynomial 
expressions, vectors, matrices, list processing, user 
defined procedures, A musl lor math/C.S, students, 
teachers, researchers. Also specialized programs for 
algebra and analytic geometry students. 

Nth Power Software Inc. 

Fit. 1 Box 314-9, Adair, OK 74330 

(918) 789-2734 


Inquiry 706. 


Inquiry 712. 
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SOFTWARE/MODELING 


SOFTWARE PACKAGING 


UTILITIES 


Mew from Probots, Inc.: Introducing GM5- 

Easrwl & mosl powerful modeling & simulation tod CPfaii, 

* syelemg specified by natural mathemsiisal relationships 
(algebra, matrix, teg.m dillflten&lal, empirical. & heuristic} 

* ideal For business, engineering. ciologicsF, & social applications 
■ Integrated editor, compiler, A graphical analysis 

* support For automated design, optimizat-orn, & causal analysis 
Full System H95. Intro System Si95 ($99 if ordered by tOftl) 

ProbotSy Inc. 413-546-8929 

BQ Damon Hoad, Ste. 3307, Northampton- MA 0TD6& 


Inquiry 713. 


SOFTWARE/SCIENTIFIC 


Weather Monitor & Weatherlink! 

The ultimate in weaftier mnnitaring systems^ A state-oh 
the-art weather station and a PC link allow you to view, 
recwd, summarize, and graph wealher bifixmaton. The 
perfect marriage of computer and weather technology. 

DAVIS INSTRUMENTS 

3465 Diablo Avenue, Hayward, CA 94545 
1-800-670-3669 FAX 1-510-670-0589 sv* 


Inquiry 714. 


VT^X Scientific Desktop Pubiishing 

* Equations * Tables * Graphics * Scalable 
Fonts * Supports most printers ■ WYSIWYG 
previewer * Foreign Languages • Special 
Symbols * Font Effects ■ Indices * Only $299 
T pX of Tomorrow'-Notfces of AMS, March 1991. 
Call now for a FREE DEMO DISK 

MicroPress, Inc. 

68-30 Harrow Street, Forest Hills, NY 
Te I (718) 575-1816 Fa x (71B) 575-8038 

Inquiry 715. 


FREE CATALOG! 
AFFORDABLE EARTH SCIENCE SOFTWARE 

Over 350 programs for Windows, DOS, Mac, 
Amiga, UNIX 

800-775-6745 

RockWdre 4251 Kiptfng St, Suite 555 

Scion tific Software Wheal Ridge . CO 80033 
<303> 423-5645 * FAX (303) 423-6171 


SOFTWARE/VOICE/FAX 


MULTI-VOICE® TOOLS 

kfclLkVbiea Tods is a complete development Toolkit lor Pascal <y ■'€' 
to access all the Features Sor mo a speech processing bwnfs svetteble 
today. II Mps you write MULTRINe VCMCE APPLICATION systems in 
minutes. A number of programming examples are provided, All 
programs and libraries are delivered wilh eouree cede, 

Dialogic. RheloreK. Pika, VBX, $599, Watson (Single Line); $99. ALSO 
AVAILABLE; Fax Program mar's Toolkit ($199)- Basa-d do CAS 
specifcabons. Visa'MC accepteG. 

ITI Logiciel 

4263 CuslQphe-CotQmb, Montreal, Quebec, Can. H2J 3G£ 

TEL {514) 597-1 692 FAX {514) 526-23E2 


Write your own Voice Mail software 

Create advanced, multi-line voice/fax mail 
systems with VOS", the Editors' Choice. 
Complete language for comp Lite r/teteph one 
integration. Call for free booklet “Get Into 
Interactive Voice". 

Parity Software 

070 Market 3L Ste 800, San Francisco, CA 94102 

415-989-0330 (fax 415-9B9-D441) 


FREE SOFTWARE 
PACKAGING CATALOG 

Everything you wilt need Id Package, Distribute, and Shin Tour 
Sdhwaren From manual and frnflere to mailers aad sappers 

LABELS * LABELS • LABELS 

Fof your (Fiakettes, plain or cuslom printed 
dot, matrix or laser printer.,. Free samples 

—FREE CATALOG--- 
Hke & Associates 

S566 Montneflo Dr„ West Chester, OH 45069 

_ Fhone/Fax: 513-777-3586 

Inquiry 716, 


STOCK PACKAGING 

to help you 

market your software 

ask for catalog 93QS1 

Cali 708 390-7744 

or fax 708 390-9886 

PolyQuick Co. 

1243 Rand Road, Des Plaines, IL 60016 

Inquiry 717, 


STATISTICS 


NCSS 5.x Series-$125 

Ea&y-E£Hu£B menus & spread sheal. Multiple regression. 
T-lests ANOVA (up to 10 factors, rep. measures, 
covariance). Forecasting. Fader, duster & discriminant 
analysis. NonparamelripB. Cro&5 Tabulation. Graphics: 
histograms, box., scalier, etc. Reads ASCIl/LoHis. Many now 
add-on modules. 

NCSS 

329 North 1000 East Kaysviite. UT 04037 

Phone; 801-546-0445 Fax: 801-546-3907 


Inquiry 718. 


UTILITIES 


PEN PLOTTER EMULATOR 

FFLOT turns your printer into an HP pen plotter. 
Fast tit-res, no jagged lines. Vary tine width, color. 
Screen preview - zoom, pan. Works with most 
CAD programs. Supports most printers. Requires 
DOS 2.1 or higher. SI 19+S3 S&H. VlSA/MC/Chk/MO, 

FPLOT Corporation 

24-16 Stein way St., Suite 605, Astoria, NY 11103 

71 8-545-3505 


Inquiry 719, 


YOUR SALES MESSAGE 

about the special 
computer product or service 
that you provide 
belongs in print 

THE BUYER'S MART 

can help you reach 
computer professionals 
& 

produce valuable inquiries 
for your company! 

Call Margot Gnade 

for more information 

603-924-2656 

or 

Fax: 603-924-2683 


Inquiry 720. 


BACKFLIP™ 

**.es unique and easy-to-use system for 
labelling, organizing and keeping track 
of back-up data 

All for $79 MC/ViSA To order call 

(619) 431-5120 FAX (619) 931-6516 

INTERNATIONAL FINANCIAL SYSTEMS (IFS} INC. 

Suite 300, Z131 Paiomar Airport Road, Carlsbad, CA 92DD9 

Inquiry 721. 


VOICE MAIL/FAX/MODEM 


★ Have a NfCETALK to you ★ 

MODEM + FAX + VOICE MAIL Series from 2400 
bps modem to data compression 57600bps 
fax/modem and voicemail... over 30 models.. .more 
than meets the eye - Amagic Technologies. Inc. 
17742-8 Mitchell * Irvine, CA 92714 ★ USA 
Tel: 714-474-3978 Fax:714-474-3979 

Also welcome to request 30 Hologram 
Information...from mfg to end products 

Inquiry 722. 


WINDOWS 


FOREIGN LANGUAGES 

Arabic. Hebrew, Russian, Chinese, Japanese, 
Indian, S.E, Asian - ail (he world s languages in 
Windows. Full support for mixing Arabic, Persian, 
Urdu, Hebrew + English. Chinese and Japanese 
type vertically ^horizontally. Easy to use! From 
$149.95 Call or write the WinLanguage' experts/ 

Gamma Productions, Inc, 

Tel 310-394-8622 Fax 310-395-4214 

710 Wilshire Blvd, #609, Sante Monica, CA 90401 

Inquiry 723. 


International 

Marketers: 

Sell your computer 
products in one of the 
fastest growing markets 
today! 

Reach 78,000 
LATIN AMERICAN 
BYTE READERS 

Now you can advertise in 

1,2, or all 3 Latin editions of BYTE 

BYTE Mexico 
BYTE Brasil 
BYTE Argentina 

Give Liz at Global Media 
a call today for more info: 

603 - 876-43 V V 


Circle 724 on Inquiry Card. 
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YOUR DIRECT LINK 


ADVERTISER CONTACT INFORMATION 


To order products or request FREE information, call advertisers directly or send 
in the Direct Link Card by mail or fax. Let them know you saw it in BYTE. 


inquiry No. Pago No. 

Phone No. 


A 



61-62 

ABACUS SOFTWARE 

51 

6&&451-4319 

276 -279 ABACUS SOFTWARE 

108 

600-451-4319 

63 

ACM A COMPUTERS INC (U.S.J 

77 

603-786-6888 

364 

ADD NET COMP & S/W 

366 

600-951-1113 

64 

ADOBE SYSTEMS INC (U.S.) 

261 

8DQ-B33-66B7 

260-261 

ADVANCED LOGIC RESEARCH 109 

714-581-6770 

214 

ADVANTECH 

363 

600-800-6869 

176 

AETECH 

376 

619-431-7714 

346-349 

AGE LOGIC 

121 

619-455-8600 

55 

AITECH INTL 

273 

600-882-8164 

65 

ALADDIN KNOWLEDGE SYS 

219 

600-223-4277 

* 

AMBRA COM P COR P (N.A ) 3 

2B-D, 33 

000-25-AM BRA 



esl. 295 

* 

AMBRA COMP CORP (N.A.) 

4041 

600-25-AMBRA 



sat. 313 

214 

AMERICAN ADVANTECH 

383 

600-600-6869 

262 

AMERICAN POWER CONVERSION 125 

800-B00-4APC 




D flpL A2 

263 

AMERICAN SMALL BUSI COMP 159 

918-6254344 

251 

AMREL TECHNOLOGY, INC 

385 

B0O-88AMREL 

359 

ANDYNE 

143 

8D0-267-O665 

530 

ANTEX ELECTRONICS 

49 IS 24 

310-532-3092 

* 

APPLE COMPUTER INC 

1143 


171-172 

APPLIED BUSI TELECOMM 

230 

BO0-629-34O0 

555-556 

APPRO INTL INC 

365PC3 

4DB-732-6091 

155-166 

ARISTO GRAPHIC SYS (EUROPE) 211 *4940-8500425' 1 

165-166 

ARISTO GRAPHIC SYS (U.S,) 

211 

800-631-7646 

211-212 

ARNET CORPORATION 

375 

800-377-5515 

363 

ASK ME INFORMATION CTR 

132 

612-531-0603 

157-156 

AT&T PARADYNE 

70 

800-554-4996 




0x1.96011 

353-354 

AT&T PARADYNE 

172 

80D-5544996 




ext. 95911 

67 

ATI TECHNOLOGIES INC 

214 

4I6-8B2-2600 

276 

ATRIE TECHNOLOGY INC 

386 


284-285 

AUSTIN COMPUTER SYS INA) 134 

800-331-17Q1 

215-216 

AXIOMATIC 

385 

416-602-9270 

217 

AXON IX CORP 

& 

BEST POWER TECHNOLOGY 

386 

801-466-9797 

68 

231 

800-356-5794 




ext 4721 

450 

BIX 

403 

800-8954775 

381-382 

BLINK INC 

337 

8O4-747-670O 

551 

BOFFIN LTD 366PC 10 

812-894-0595 

69-78 

BORLAND INTL 

15 

8D0-336-5464 




ext. 7506 

285-287 

BORLAND INTL 

171 

800-336-6464 




ext 6153 

71 

BRITISH AIRWAYS 

341 


561 

BTC 

366PC6 

519-657-3956 

* 

BYTE EURODECK 

4B1S 31 


* 

BYTE SUB MESSAGE 

244 


* 

BYTE SUB MESSAGE 

259 


* 

BYTE/BUYER'S GUIDE 

340 


72 

BYTE/LAN REPORTER 

339 

800-257-9402 

365 

BYTE t ADVE RTISING MESSAGE 246 



BYTE /BACK ISSUES 

261 


501 

0 

C.E.T.R.A. (INTL) 

227 686-2-725-1111" 

257 

CADSOFT COMPUTER. INC 

369 

B00-85B-8355 

269 

CD RESEARCH COMPANY LTD 384 

906-513-6860 

268 

CENTRAL POINT SOFTWARE 

113 

.060-695-0679 

502 

CHERRY MlKROSCHALTER 




GMBH (INTL) 

330-331 

+49-964-3180 

532 

CHICONY 

46IS 2+8B6“3-32 , 3-5743"" 

546 

CHRISTIE ELECTRONICS LTD 

4 BIS 5 +444H53WG8" 

199 

CITITRONICS 

377 

818-855-5685 

73-74 

COLORADO MEMORY SYSTEMS 56 

800-4514523 

76 

COMPAQ PRINTERS (N.A.) 

6-9 

800-345-1513 

239 

COMPAQ SYSTEMS (N.A.) 

130A-D 

800-345-1513 

503-504 

COMPEX INC (INTL) 

cm 

714-630-7302 

367 

COMPUMEDIA 

166+972-3-6952557" 

' 

COMPUSERVE 

162A-B 

500-348-8199 

290 

COMPUSERVE 

163 

BOO -346-8199 

77 

COMP UTER ASSOCIATES 

35 

300-225-5224 

78 

COMPUTER ASSOCIATES 

47 

Dept. 20500 
500 CALL CAI 




ext. 190 

291 

COMPUTER ASSOCIATES 

82-83 

300 CALL CAI 




ext. 240 

179 

COMPUTER DISC WAHEHSE 

356-357 

600-959-4CDW 

79 

COMPUTER FRIENDS 

62 

80D-547-3303 

505 

COMPUTER QUICK 

461S 14 

415-861-8330 

180 

cgmfuterlane unltd 

370 

816-B64-B644 

216 

COMPUTEHWISE 

390 

800-255-3739 

363389 

CONNER 

165 

300-4NT.SKUP 

* 

COPIA INTL LTD 

186 

703-652-3803 

* 

COP1A INTL LTD 

244 

703-652-3893 

30 

COREL SOFTWAHE 

22 

800-772-6735 




ext. 1O0 

292 

COREL SOFTWARE 

84 

800421-8006 

153 

CREATIVE LABS INC 

39 

800-993-LABS 

343 

CREATIVE LABS INC 

174-175 

800-993-LASS 

293-294 

CTX INTERNATIONAL INC 

189 

714-595-6146 

81-82 

CURTIS INC 

236 

612-631-9512 

506-507 

CYBEX CORP (INTL) 

CIV 

2D543O-4030" 

181-162 

CYBEXCORP fN.A.) 

374 

205-430-4030" 

83 

CYRIX 

30-31 

500462-9749 

159 

D 

DALLAS SEMICONDUCTOR 

50 

500-256-5061 


Pago No. Phono No. 


Inquiry No. 


Pago No. Phono No. 


252 

DATA [IQ 

367 

000-332-0246 

220 

DATALUX CQFLP IN A) 

365 

600-DATALUX 

220 

DA7ALUX CQ-RP (INT'L) 

365 

-44-306-8767 IB 

219 

DATALUX CORP (N A.) 

367 

BOO-DATALUX 

219 

DATALUX CORP (INT'L) 

367 

44-306-876716 

* 

DATAPRQ INFO SVCS GRP (INTL) 20-21 

60&-764-O10D 




ext. 2777 

385 

DATAPRQ INFO SVCS GRP 

220*221 

609-764-01OO 




ext. 2777 

205 

DATAVISION 

378 


261-262 

DAVISON-WORTH CORP 

363 

B0O-668-27O7 

560 

DECUS 

366PC 2 

609-645-7258" 

* 

DELL COMPUTER CORP (NA) 

i cm 

800-628-8280 

* 

DELL COMPUTER CORP (N.A.] 

I CIV 

000-628-6280 

* 

DELL COMPUTER 




CORP (N.A,) 98B-D.99.101 

000-628-6260 

* 

DIAGSOFT INC 

327 

600-342-4763 

277 

DIALOGUE TECHNOLOGY (1 NFL) 385 +886-2-9317314" 

149 

DIGICOM INC 

321 BB6-2-917-9099" 

150 

DIGICOM INC 

323 BB6-2-917-9099" 

379 

DIGITAL EQUIPMENT CORP 

204 

800-210-B322 




Code BLD 

34 

DIGITAL VISION 

260 

809-346-0090 

267-260 

DISPLAY RESEARCH LAB 

387 

+652-877-8610" 

183-184 

DISTRIBUTED PROCESSING TECH 369 

80G-322-4DPT 

366 

DIVERSIFIED COMPUTER 

201 

303-447-9251 

221 

DOVE COMPUTER 

304 

800-849-3297 

508 

DR HUGGLE & PARTNER GMBH 4BIS 10*49-241 -403117" 

359-360 

DSP SOLUTIONS / DkGtSPEECH 183 

616-621-1787 

537-538 

E 

ELEX 1NFO SYSTEMS INC (INT'L) 225 

415-325-8071 

67 

ELIASHIM MIC RQCOMPUTE RS 52 

*972-4-528818" 

204-205 

EMBARC/ MOTOROLA 

358 

B0CFEMBARC4 




exl. 725 

35-69 

EXABYTE CORP 

280 

800-825-4727 

293 

F 

FALCO DATA PRODUCTS 

93 


300 

FARGO ELECTRONICS INC 

292 

800-253.2974 

509 

FAST ELECTRONIC GMBH 

4618 13+49-39-5398 0D-20 

345 

FIFTH GENERATION 

173 

600-759-2815 

526 

FI RST INTL COMPUTER (INT'L) 77+6B6-2-7174500" 

155-186 

FIRST SOURCE INT'L 

360 

714-588-9066 

90 

FRAME TECHNOLOGY (N.A.) 

32 A 

B00-U4FRAME 




exl. 926 

351 

FRANKUN QUEST CO 

179 

800-877-1814 

296-297 

FUTURESOFT ENGINEERING 

A 

112 

713-496-9400 

4 

G 

GATEWAY 2D00 

Cll,t 

800-846-2058 

* 

GATEWAY 20O0 

160-101 

800-846-2058 

* 

GATEWAY 2000 

261-266 

800-846-2058 

265 

GENERAL TECHNICS 

304 

800-487-2538 

222 

GENQVATIONL INC 

306 

800-822-4333 

564 

GPK HAMBURG (INTL) 

245 +4940-281-789" 

91-92 

GLENCO ENGINEERING 

253 

800-562-2543 

223 

GMM RESEARCH CORF 

302 

714-752-9447 

510 

GREY MATTER LTD 

43IS 29+44-0364-5307 T” 

224-225 

GTEK INC 

LI 

362 

006-282-4835 

263 

H 

HARPER COLLINS 

391 

+44-0906-873633" 

* 

HEWLETT PACKARD 

43 

B0G-443-1254 




ext. 785 

364-365 

HOCKWARE (INTL) 

99 

919-380-0757 

29B-299 

HORIZONS TECHNOLOGY 

I 

111 

619-292-8331 

4 

1 

IBM- DIRECT {N.A.) 

22BA-0 

SOQ-IBM 2 YOU 

511 

IBM ■ GRAPHICS INTERFACE (INTL) 33+43-1-21145-4490 

372 

IBM - PERSONAL S/W PROD 

69 

8G0 6DEVCQN 

373 

IBM - PERSONAL S/W PHQD 

71 

800-3-1BM-0S2 

374 

IBM - PERSONAL SM PROD 

73 

800-3-1BM-052 

375 

IBM - PERSONAL S/W PROD 

75 

8O0-3-IBM-0S2 

300 

IBM ■ PERSONAL SW PROD 

126-129 

80O-3-IAM-QS2 

539-540 

IGC INC (INTL) 

40IS7 

408-441.0966 

162-163 

INFORMATION FOUNDATION 

275 

300-433-8649 

95 

INTEGRAND RESEARCH 

338 

203-651-1203 

93 

INTEL CORP 

16A-B 

800-538-3373 

96 

INTEL CORP 

16-17 

800-538-3373 

97 

INTEL CORP (NA) 

43A-D 

800-538-3373 

301-303 

INTERACTIVE INC 

133 

300-292-2112 

226 

10 TECH 

386 

216-4394091 

304 

IOMEGA 

202 

800-777-4045 

151-152 

TERATED SYSTEMS 

■ 

186 

8004FRACTL 

227 

J 

JB TECHNOLOGIES 

384 

800-603-0906 

99 

JAMECO ELECTRONICS 

255 

800-6314242 

* 

JDR MICFtODEVICES 

381 

800-536-5000 

228 

JENSEN TOOLS 

382 

602-966-6231 

* 

JOURNAL OF OBJ ORIENT 




PROGRAMMING 46FDHC1-2 

212-274-0646" 

305 

n 

KEA SYSTEMS LTD 

164 

800-663-3702 

* 

KEDWELL SOFTWARE 

43IS27 

603-433-4777 

231 

KEITH LEY METRABYTE 

364 

800-343-0033 

229 

KILA 

363 

303444-7737 

306-307 

KINGSTON TECHNOLOGY 

123 

714-435-2600 

512 

KUO FENG CORP 

48IS 17+886 2-754-8493" 

552 

KUO FENG CORP 

366PC 5+866-2-75*8493" 

155 

KYQCEHA ELECTRONICS, INC 

286-267 

800 2 ECOSYS 


2Q7-2QB 

230 

100 

mm 

241 

160 161 

513 

514 
203 
170 

103-104 


365 

346-347 

515 

563 

106 


210 

200 

516 

190-191 

192-193 

201-202 

370 


L 

L A TRADE 366 800-433-3729 

LAGUNA DATA SYSTEMS 388 800-938-TAPE 

LAHEY COMPUTER SYSTEMS 76 800-S48477B 

LANDMARK RES INT'L CORP 153 800-6B3-6696 

LANLINK PROFESSIONAL 369 404-5124705 

LEAD TECH NOLOGI ES 232 800-6374899 

LIGATURE LTD 48JS30 +972-2-513395" 

LOGIC PROGRAMMING ASS0C4BIS 12+44-8*874-0448" 
LOGICAL CONNECTION 378 800-236-MI 5 

LOGICI ELS ET SEHV DUHEM prL) 52 +33149700455 

LOGITECH INC 19 B00-732-3180 

flat 67 

M 

MACSYMA 178 617-646-4550 

MAG INNOVISION 157 714-827-3990 

MAGIC / MSE 48IS 15+972-3-751 -1901" 

MANCHESTER EQUIP CO ALE.) 367 516-435-1199 

MATROX VIDEO PRODUCTS GRP 256 

MCGRAW H ILL BOOKSTORE 336 

MEDIA VISION (N.A.) 98A 

METATEC SYSTEMS 380 

MICRO 2000 372 

MICRO DESIGN INTL (INTL) 139 

MICRO SOLUTIONS COMP PROD 363 

MICRO SOLUTIONS COMP PROD 


107-108 

310 

1B8-189 


MICRO-INTERNATIONAL, INC 
MICR0CAL1NC 
MICRODATA SYSTEM SRI 
368-309 MICROGRAFX 
MICROGRAFX 
MICROGRAFX 
MICROFOLIS CORF 
MICHOFROSE SOFTWARE 
MICROSOFT CORP 
MICROSOFT CORP 


MICROSOFT CORP 
MICROSOFT CORP 
MICROSOFT CORP 
MICHOSTAR LABORATORIES 
MICHOSTAR LABORATORIES 
MICROWAY 
MICHOWAY 
MINICOM LTD 
MINISTRY OF 
INDUSTRY AND TRADE 
MINOLTA GMBH (INT’L) 
MINUTEMAN 
MITAC 

MITAC INTL CORP 
MITAC I NFL CORP 
MKS/ MORTICE KERN SYS 
MKS /MORTICE KERN SYS 
MOTOROLA RISC DIVISION 
MOTOROLA UDSflNU) 
M0XA (INTL) 


514-685-2630 
212-512-4100 
&M-845-&870 
800-637-3472 
000-864-6008 
407-677-8333 
000-295-1214 
000-295-1214 
000-967-5667 
000-969-7720 
281 +39 1 87 988 460 
124 000-578-1981 

@00-697-3540 
600-697-3540 
600-395-3748 
BOO-079-PLAY 


352 

201 


205 

329 

181 


525 

557 

517 

115 

264 

544 

545 
311 
109 
177 


64A-B 

64-85 

95 

119 

137 

384 

201 

182 

324 


$00-894-6336 
exi KS7 


20W53-2345 

206-453-2345 

508-746-7341 

508-746-4678" 


48IS22 +972-2-637578" 


531 

541-542 


312-313 

232 

11 D 

111 

187 

112 

113 

314 

175-176 

173-174 

194 

527 

209 

114 
270 

233 


3S6PC 8-9 +972-2-669 388" 
269 +49-511-77000 

59 @90-238-7272 

383+866-2-509-0979" 
48IS23 +866-2-5018231 
40IS25 +806-2-5918231 
141 519-834-886 T" 

243 519-384-2251 

36-37 

481$ 21+33-1-4117-4130" 
134+006-2^910-1231 ** 
MULTI PORT OOMPUTER-SYS 481$ 16 +49-991 -29917-20" 

N 

NAG 46IS 32+44-865-310138" 


254 

315 


116-117 

316 

235 

118 

518 

271 

119-120 

121 

122 


NANAO USA CORP 

148-149 

310-325-5202 

NATIONAL INSTRUMENTS 

389 

800-433-3468 

NATIONAL INSTRUMENTS 48IDRC1-2 

512-794-0100 

NEC ■ SYSTEMS 

296-297 

800-NEC4NFO 

NETWORK COMP DEVICES (N.A.) 227 

800-600-9599 

NEURON DATA 

247 

800-8764900 
ext. 637 

NEVADA COMPUTER 

364 

000-354-7762 

NQRTQN-LAMSERT 

45 

803-964-6767 

NSTL 

330 

215-941-9600 

O 

OBJECT MAG AZIN E 48IDRC 1 -2 

212-27*0546" 

OKIDATA 

106 

800-QKE-TEAM 
exl 264 

OLIVETTI (N.A.) 

225 

800-633-9909 

OLIVETTI (N.A.) 

259 

800-633-9909 

OMNICOMP GRAPHICS CQRP 
ON TIME MKT/ 

371 

713434-2990 

KARSTEN PETERSEN 

4SIS 32 

+49-40437472 

ORION RESEARCH LABS 

378 

800-66943088 

OSBORNE MCGRAW-HILL 

300 


OUTOKUMPU RESEARCH QY 

390+358 396 266310" 

OVERLAND DATA INC 

n 

388 

800-729-8725 

P 

PACIFIC DATA PRODUCTS 

2S4 

619425 3643 

PACIFIC SOFTWORKS 

201 

600-541-9508 

PACIFIC SOFTWORKS 

391 

$00-54 T-9503 

PASSPORT DESIGNS INC 

191 

415-726-0280 

PATTON & PATTON 

390 

$00-525-0032 
ext. 1218 

PC POWER & COOLING 

63 

600-722-6555 

PERSOFT INC 

145 

600-366-5283 

PERSONAL TEX 

390 

415-388-6653 

PHAH LAP SOFTWARE INC 

195 

617-6314510 

PHILIPS MONITORS (INTL) 

8-9+3140-73-39-83" 

PIKA TECHNOLOGIES 

382 

61349 M 555 

PINNACLE MICRO 

7 

714-727-3300 

PIONEER NEW MEDIA TECH 

251 

800-IASER-QN 

PKWAHE INC 

72 

414-35*6699 

POET SOFTWAHE (NA) 

269 

408-748-3403 
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YOUR DIRECT LINK CARD 



For free product information , mail your completed card 
today. For quicker response, fax to 1-413-637-4343! 


Yes, I w 



information on the following products! 


1. For FREE 
product 
information 
from individual 
advertisers, 
circle the 
corresponding 
inquiry numbers 
on Your Direct 
Link Card! 


2. Print Your 
Name and 
Address 

Answer questions "A" 
through "E“ and mail 
or tax card to 
1 - 413 - 637 - 4343 . 


3. Product 
information will 
be rushed to 
you from the 
selected 
companies! 

c 

e 

; 

: 

t 

c 

c 


c 



Fill out this coupon carefully. Please Print. 


Name 


Title 


Company 


Address 


City Country Code 


Phone Fax 


A. What is your primary job 
function/principal area of 
responsibility? (Check one) 

1 U MIS'DIP 

2 J Progranwief/Syttems Analyst 

3 LI AdrrarotralkmManagefnenl 

4 J Sales/Marfceting 

5 J Engmeer/Saentisl 

6 J Otter 

B. What is your level of management 
responsibility? 

7 LI Senior-level 9 □ Professional 
6 Li Middle-levei 

C. Are you a reseller (VAR, VAO, 
Dealer, Consultant)? 

10 J Yes 11 □ No 


D. What operating systems are you 
currently using? (Check all that apply) 

12 J PC/MS-OOS 15 J Unix 

13 3 DOS * Windows 16 J MacOS 

14 3 OS/2 17 3 VAX/VMS 

E. For how many people do you 
Influence the purchase of hardware 
or software? 

18 J 125 20 3 51-99 

19 3 26-50 21 □ 100 or more 

November 1993 \ 90 97 99 \ 

Valid until January 31, 1994 


Inquiry Numbers 52-238 


Inquiry Numbers 239-425 


52 

86 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 

103 

104 

105 

106 

107 

108 

ICS 

110 

111 

112 

113 

114 

115 

116 

120 

121 

122 

123 

124 

125 

126 

127 

128 

129 

130 

131 

132 

133 

137 

138 

139 

140 

141 

M2 

143 

144 

145 

146 

147 

148 

149 


154 

155 

156 

157 

158 

159 

160 

161 

162 

163 

164 

163 

166 

167 

171 

172 

173 

174 

175 

ITS 

177 

178 

179 

180 

181 

182 

163 

184 

188 

189 

190 

191 

192 

193 


195 

196 

197 

198 

199 

200 

201 

205 

206 

207 

208 

209 

210 

211 

212 

213 

214 

215 

216 

217 

218 

m 

223 

224 

228 

226 

227 

228 

229 

230 

231 

232 

233 

234 

035 


Inquiry Numbers 426-612 


428 

427 

428 

429 

430 

431 

432 

433 

434 

435 

436 

437 

438 

439 

443 

444 

445 

446 

447 

448 

449 

450 

451 

452 

453 

454 

455 

456 

460 

461 

462 

463 

464 

465 

466 

467 

468 

469 

470 

471 

472 

473 

477 

478 

479 

480 

481 

482 

483 

484 

485 

486 

487 

488 

489 

490 

494 


496 

497 

498 

499 

500 

501 

Sti 

503 

504 

505 

506 

507 

511 

512 

513 

514 

515 

516 

517 

518 

519 

520 

521 

522 

523 

524 

528 

529 

530 

531 

532 

838 

534 

535 

536 

537 

538 

539 

540 

541 

545 

546 

547 

548 

848 

988 

551 

552 

553 

554 

555 

556 

557 

558 

562 

563 

564 

565 

566 

567 

568 

569 

570 

571 

572 

573 

574 

575 

579 

880 

581 

582 

583 

584 

585 

586 

587 

588 

589 

590 

591 

592 

596 

597 

598 

599 

600 

601 

602 

603 

604 

605 

606 

607 

608 

609 


Inquiry Numbers 800-986 


800 

801 

802 

803 

804 

805 

806 

807 

808 

809 

810 

811 

812 

813 

817 

818 

819 

820 

821 

822 

823 

824 

825 

826 

827 

828 

829 

830 

834 

835 

836 

837 

838 

888 

840 

841 

842 

843 

844 

845 

846 

847 

851 

852 

853 

854 

855 

856 

857 

858 

888 

860 

861 

862 

863 

864 

868 

869 

870 

871 

872 

873 

074 

875 

876 

877 

878 

879 

880 

881 

885 

886 

887 

888 

689 

890 

891 

892 

893 

894 

895 

896 

897 

898 

902 

903 

904 

905 

906 

907 

908 

909 

910 

911 

912 

913 

914 

915 

919 

900 

921 

922 

923 

924 

925 

926 

927 

928 

929 

930 

931 

932 

936 

937 

938 

939 

940 

941 

942 

943 

944 

945 

946 

947 

948 

949 

953 

954 

955 

956 

957 

958 

959 

960 

961 

962 

963 

964 

965 

966 

970 

971 

972 

973 

974 

975 

976 

977 

978 

979 

980 

901 

962 

983 


66 67 68 
83 84 85 
100 101 102 
117 118 119 
134 135 136 
151 152 153 
168 169 170 
185 186 187 
202 203 204 
219 220 221 
236 237 238 


440 441 442 
457 458 459 
474 475 476 
491 492 493 
508 509 510 
525 526 527 
542 543 544 
559 560 561 
576 577 578 
593 594 595 
610 611 612 


814 815 B16 
831 832 833 
848 849 850 
865 866 867 
882 883 884 
899 900 901 
916 917 918 
933 934 935 
950 951 952 
967 968 969 
964 985 966 


Inquiry Numbers 1152-1316 


1152 1153 1154 1155 1156 

1167 1168 1169 1170 1171 

1182 1183 1184 1165 1186 

1197 1198 1199 1200 1201 

1212 1213 1214 1215 1218 

1227 1228 1229 1230 1231 

1242 1243 1244 1245 1246 

1257 1258 1259 1260 1261 

1272 1273 1274 1275 1276 

1287 1288 1289 1290 1291 

1302 1303 1304 1305 1306 


1157 1158 1159 1160 1161 
1172 1173 1174 1175 1176 
1187 1188 1189 1190 1191 
1202 1203 1204 1205 1206 
1217 1218 1219 1220 1221 
1232 1233 1234 1235 1236 
1247 1248 1249 1250 1251 
1262 1263 1264 1266 1266 
1277 1278 1279 1280 1281 
1292 1293 1294 1295 1296 
1307 1306 1309 1310 1311 


1162 1163 1164 1165 1166 
1177 1178 1179 1180 1181 
1192 1193 1194 1196 1196 
1207 1200 1209 1210 1211 
1222 1223 1224 1225 1226 
1237 1238 1239 1240 1241 
1252 1253 1254 1255 1256 
1267 1268 1269 1270 1271 
1282 1283 1284 1285 1286 
1297 1298 1299 1300 1301 
1312 1313 1314 1315 1316 


239 

240 

241 

242 

243 

244 

245 

246 

247 

248 

249 

250 

251 

252 

253 

254 

255 

256 

257 

258 

259 

260 

261 

262 

263 

264 

265 

266 

267 

268 

269 

270 

271 

272 

273 

274 

275 

276 

277 

278 

279 

280 

281 

282 

283 

284 

285 

286 

287 

288 

289 

290 

291 

292 

293 

294 

295 

296 

297 

298 

299 

300 

301 

302 

303 

304 

305 

306 

307 

308 

309 

310 

311 

312 

313 

314 

315 

316 

317 

318 

319 

320 

321 

322 

323 

324 

325 

326 

327 

328 

329 

330 

331 

332 

333 

334 

335 

336 

337 

338 

339 

340 

341 

342 

343 

344 

345 

346 

347 

348 

349 

350 

351 

352 

353 

354 

355 

356 

357 

358 

359 

360 

361 

362 

363 

364 

365 

366 

367 

368 

369 

370 

371 

372 

373 

374 

375 

376 

377 

370 

379 

380 

381 

382 

383 

384 

385 

386 

387 

388 

389 

390 

391 

392 

393 

394 

395 

396 

397 

398 

399 

400 

401 

402 

403 

404 

405 

406 

407 

400 

409 

410 

411 

412 

413 

414 

415 

416 

417 

418 

419 

420 

421 

422 

423 

424 

425 

Inquiry 

Numbers 613-799 











613 

614 

615 

616 

617 

618 

619 

620 

621 

622 

623 

624 

625 

626 

627 

62B 

629 

630 

631 

632 

633 

634 

635 

636 

637 

638 

639 

640 

641 

642 

643 

644 

645 

646 

647 

848 

649 

888 

651 

652 

653 

654 

655 

656 

657 

658 

659 

660 

661 

662 

663 

664 

888 

666 

667 

668 

669 

670 

671 

672 

673 

674 

875 

676 

677 

678 

679 

600 

681 

682 

683 

684 

685 

686 

687 

688 

689 

690 

691 

888 

693 

694 

695 

868 

887 

698 

880 

700 

701 

702 

703 

704 

705 

706 

707 

708 

709 

710 

711 

712 

713 

714 

715 

716 

717 

718 

719 

720 

721 

722 

723 

724 

725 

726 

727 

728 

729 

730 

731 

732 

733 

734 

735 

736 

737 

738 

739 

740 

741 

742 

743 

744 

745 

746 

747 

748 

749 

750 

751 

798 

753 

754 

755 

756 

757 

758 

759 

760 

761 

762 

763 

764 

765 

766 

767 

768 

769 

770 

771 

772 

773 

774 

775 

776 

777 

77B 

779 

780 

781 

782 

783 

784 

785 

786 

787 

788 

789 

790 

791 

792 

793 

794 

795 

688 

797 

798 

788 

Inquiry 

Numbers 987-1151 












967 

988 989 

990 

991 

992 

993 

994 

995 

996 

997 

996 999 1000 1001 

1002 

1003 1004 

1006 

1006 1007 

1008 

1009 

1010 

1011 

1012 

1013 1014 1015 1016 

1017 

1018 1019 

1020 

1021 

1022 

1023 

1024 

1025 

1026 

1027 

1028 1029 1030 1031 

1032 

1033 1034 

1035 

1036 1037 

1038 

1009 

1040 

1041 

1042 

1043 1044 1045 1046 

1047 

1048 1049 

1050 

1051 

1052 

1053 

1064 

1056 

1056 

1057 

1068 1069 1060 1061 

1062 

1063 1064 

1066 

1066 1067 

1068 

1069 

1070 

1071 

1072 

1073 1074 1075 1076 

1077 

1078 1079 

1000 

1081 

1082 

1083 

1084 

1085 

1086 

1087 

1088 1089 1090 1091 

1092 

1093 1094 

1095 

1096 

1097 

1096 

1099 

1100 

1101 

HOP 

1103 1104 1106 1106 

1107 

1108 1109 

1110 

1111 

1112 

1113 

1114 

1115 

1116 

1117 

1110 1119 1120 1121 

1122 

1123 1124 

1125 

1126 1127 1128 

1129 

1130 

1131 

1132 

1133 1134 1136 1136 

1137 

1138 1139 

1140 

1141 

1142 

1143 

1144 

1145 

1146 

1147 

1148 1149 1150 1151 

Inquiry Numbers 1317-1481 







1317 

1318 1319 

1320 

1321 

1322 

1323 

1324 

1325 

1326 

1327 

1328 1329 1330 1331 

1332 

1333 1334 

1335 

1336 1337 

1338 

1339 

1340 

1341 

1342 

1343 1344 1345 1346 

1347 

1348 1349 

1350 

1351 

1352 

1353 

1354 

1355 

1356 

1357 

1358 1359 1360 1361 

1362 

1363 1364 

1365 

1366 

1367 

1368 

1369 

1370 

1371 

1372 

1373 1374 1375 1376 

1377 

1378 1379 

1380 

1381 

1382 

1383 

1384 

1385 

1386 

1387 

1388 1389 1390 1391 

1392 

1393 1394 

1395 

1396 1397 

1398 

1399 

1400 

1401 

1402 

1403 1404 1405 1406 

1407 

1406 1409 

1410 

1411 

1412 

1413 

1414 

1415 

1416 

1417 

1418 1419 1420 1421 

1422 

1423 1424 

1425 

1426 

1427 

1428 

1429 

1430 

1431 

1432 

1433 1434 1435 1436 

1437 

1438 1439 

1440 

1441 

1442 

1443 

1444 

1445 

1446 

1447 

1448 1449 1450 1451 

1452 

1453 1454 

1455 

1456 

1457 

1458 

1459 

1460 

1461 

1462 

1463 1464 1465 1466 

1467 

1468 1469 

1470 

1471 

1472 1473 

1474 

1475 

1476 

1477 

1478 1479 1480 1481 


Product Category 
Information 

Circle the numbers below for 
additional information on the 
products you're interested in. 


Hardware 

Accessories/Supplies 1 

Add-in Boards 2 

Bar Coding 3 

Commurwcations/Networking 4 
Computer Systems 5 

Data Acquisition 6 


Disks & Optical Drives 
Diskettes/Duplicators 8 

Fax Boards''Machines 9 

Graphics Tablets/Mice/ 

Pen Input 10 

Keyboards 11 

LAN Hardware 12 

Laptops & Notebooks 13 

Mail Order 14 

Memory/Chips/Upgrades 15 

Miscellaneous Hardware 16 

Modems/Multiplexors 17 

Monitors & Terminals 18 


Multimedia 19 

Pnnters/Ptotters 20 

Programmable Hardware 21 

Scanners/OCR/Digifaers 22 

Tape Drives 23 

UPS 24 

Software 

Business 25 

CAD/CAM 26 

Communications/Networking 27 
Data Acquisition 28 

Database 29 


Educational 30 

Engineenng/Scientific 31 

Entertainment 32 

Graphics 33 

Macintosh 34 

Mail Order 35 

Mathematical/Statistical 36 

Miscellaneous Software 37 

On-Line Services 38 

Operating Systems 39 

Programming Languages/ 

Tools 40 

Security 41 


Shareware 

42 

Software Duplication 

43 

Spreadsheets 

44 

Unix 

45 

Utilities 

46 

Windows 

47 

Word Processing 

48 

General 

Books/Publications 

49 

Recruitment 

50 

Miscellaneous 

51 

































YOUR DIRECT LINK CARD 



For free product information , maii your compieted card 
today For quicker response, fax to 1-413-637-4343! 


See reverse side 
for card. 
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I 1. For FREE 
product 
information 
| from 
individual 
advertisers, 
circle the 
corresponding 
inquiry 

] numbers on 
| Your Direct 
! Link Card! 

c 


| 2. Print Your 
Name and 
Address 

| Answer questions "A" 
j through "E" and mail 
\ or fax card to 
| 1 - 413 - 637 - 4343 . 

c 

£ 

! 3. Product 
| information 
| will be rushed 
to you from 
| the selected 
| companies! 

■i 
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no 
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YOUR DIRECT LINK CARD 



For free product information, maii your compieted card 
today. For quicker response, fax to 1-413-637-4343! 




1. For FREE 

product 

information 

from individual 

advertisers, 

circle the 

corresponding 



BVTE m 


FREE 


Fill out this coupon carefully. Please Print 


Title 


Company 



City 


Country 


Phone 


Fax 


A. What i 5 your primary jab 
kmctton/prIncipal area of 
responsibility? (Clwck one) 

r J MfS'DtP 

? J Analyst 

3 J A^ninsIr^ljonManEsijement 

A J 

5 J EngrteeFj'&oentisl 
a j Ottei 

B- WM is your level of management 
responsibility? 

7 □ Senior-lerai 9 J Pratessonpl 
Q J Mifflfe-Jevel 

C, Are you a reseller {VAR, VAO, 
Dealer,. Consultant)? 

10□ iss tlQ Nn 


D, What operating systems are you 
currently using? {Check all that apply) 

12 Ll w™S-DOS 15 □ Ufur 

13 J DOS + Windows 16 □ MacGS 

14 J OS'E 17 □ VAX-YMS 

E. For how many people do you 
influence the purchase of hardware 
or software? 

18 J 1-25 20 J 51-99 

19 J 26-50 21 J KM w more 


No vembor 1993 


\90 97 99\ 


Valid until January 31, 1994 


inquiry numbers 

: Inquiry 

Numbers 52-238 











Inquiry 

Numbers 239-425 









on Your Direct 

: 52 

53 

54 

55 

56 

57 58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

66 

239 240 

241 242 243 244 245 

246 

247 

248 

249 

250 

251 252 

253 

254 255 

Link Card! 

; 69 

70 

71 

72 

73 

74 75 

76 

77 

78 

79 

80 

at 

82 

83 

64 

85 

256 257 

250 259 260 261 282 

263 264 

265 

266 

267 

268 269 

£70 

271 £72 

[ 36 

07 

88 

09 

90 

91 92 

93 

94 

95 

96 

37 

9B 

90 

100 

101 

102 

273 £74 

£75 £76 277 £78 £79 

280 

281 

282 

203 

£84 

285 286 

287 

288 289 


c 103 

104 

105 

106 

107 

108 109 

110 

111 

HE 

113 

114 

115 

116 

117 

118 

119 

290 291 

292 293 294 295 298 

297 

298 

299 

300 

301 

M2 303 

304 305 3D6 


[ 120 

121 

122 

123 

124 

125 126 

127 

128 

129 

130 

131 

132 

133 

134 

135 

136 

307 M8 

309 310 311 312 313 

314 

315 

316 

317 

318 

319 320 

321 

322 323 


{ 137 

138 

139 

140 

141 

142 143 

144 

145 

146 

147 

148 

149 

1M 

151 

152 

153 

324 325 

326 3E7 328 329 330 

331 

332 

333 

334 

335 

336 337 

338 

339 340 


f 154 

155 

156 

157 

158 

159 160 

161 

IK 

163 

164 

165 

166 

167 

168 

m 

170 

341 342 

343 344 345 346 347 

348 

349 


351 

352 

353 354 

355 

356 357 


\ 171 

172 

173 

174 

175 

176 177 

176 

179 

180 

181 

182 

183 

184 

185 

f68 

107 

358 359 

360 361 362 363 364 

365 

366 

36? 

368 

369 

370 371 

37£ 

373 374 

4 . Print Your 

1 136 169 

190 

191 

192 193 194 

195 

196 

197 

190 

199 

200 

201 

202 

203 2D4 

375 376 

377 378 379 380 381 

382 

383 

3S4 

385 

386 

387 388 

389 

390 381 


\ EOS 206 

207 

208 

209 210 211 

212 

213 

214 

El 5 

216 

217 

El 8 

?in 

EE0 

EE1 

392 390 

394 395 396 397 398 

399 

400 

401 

402 

403 

404 405 

406 

407 408 

Name and 

\ 222 223 

I 

224 225 

226 227 228 

229 

230 

231 

232 

233 

234 

235 

236 

237 

230 

400 410 

411 412 413 414 415 

416 

417 

418 

419 

4£0 

421 4EE 

423 

424 425 

Address 

E 

j inquiry 

Numbers 426-612 











Inquiry Numbers 613-799 









Answer questions "A" 

i 426 

427 

428 

429 

430 

431 432 

433 434 

435 

438 

437 

438 

439 

440 

441 

442 

613 614 

615 616 617 618 619 

620 

821 

622 

023 

624 

625 626 

627 

620 629 

[ 443 

444 

445 

446 

447 

448 449 

450 

451 

452 

453 

454 

465 

456 

457 

458 459 

S30 631 

632 633 634 635 636 

637 

638 

639 

640 

641 

642 643 

644 

646 646 

through "E" and mail 

< 46Q 

461 

462 

463 

464 

465 466 

467 

468 

4» 

4ft 

471 

472 

473 

474 

475 476 

647 648 

649 650 651 65E 653 

654 

655 

656 

657 

m 

659 660 

661 

662 663 


[ 477 

478 

479 

480 

481 

402 463 

484 

405 

486 

487 

488 

489 

490 

491 

492 493 

664 565 

866 667 660 669 670 

671 

672 

673 

074 

675 

676 677 

676 679 6M 

or iax caru to 

: 494 

495 

496 

407 

498 

499 500 

501 

502 

503 

504 

505 

506 

507 

508 

500 510 

601 682 

683 664 605 686 687 

688 

689 

690 

691 

692 

693 694 

696 

696 697 

1-413-637-4343. 

: 511 

512 

513 

514 

515 

516 517 

518 

519 

520 

521 

522 

523 

524 

525 

526 527 

696 690 

700 701 702 703 704 

705 

706 

707 

708 

709 

710 711 

712 

713 714 

t 523 

529 

5M 

531 

532 

533 534 

535 538 

53? 

538 

539 

540 

S4t 

542 

543 544 

715 716 

717 718 719 720 721 

722 

723 

724 

725 

726 

727 726 

729 730 731 


1 545 

546 

547 

548 

549 

550 551 

552 

553 

554 

555 

556 

557 

558 

558 

560 

561 

732 733 

734 735 736 737 738 

739 740 

741 

742 

743 

744 746 

746 747 748 


* 562 

563 

564 

565 

566 

567 568 

569 

570 

571 

572 

573 

574 

575 

576 

577 

578 

749 750 

751 752 753 754 755 

756 

757 

758 

759 

760 

761 762 

763 

764 765 


: 579 

580 

581 

582 

563 

584 585 

588 

537 

508 

509 

590 

591 

592 

593 

594 

595 

766 767 

768 769 770 771 772 

773 

774 

775 

776 

777 

770 779 

700 781 702 

3. Product 

; 596 

t 

597 

598 

599 

600 

601 602 

603 

604 

605 

606 

607 

608 

609 

610 

611 

612 

783 704 

785 706 787 708 709 

790 791 

792 

793 

794 

795 796 

797 

798 799 

information will 

j Inquiry 

Numbers SQ0-9&6 











Inquiry Numbers 907-1151 










i 809 

Ml 

002 

603 

BD4 

MS 806 

007 

808 

809 

810 

011 

B12 

813 

014 

815 

016 

987 988 969 990 991 992 

993 

994 

1 995 996 997 998 

999 

1000 1001 

be rushed to 

I 317 

eia 

ate 

820 

821 

822 m 

024 

825 

826 

827 

028 

820 

830 

831 

032 

833 

1002 1003 1004 1005 1906 1007 

loce 

100? 

) 1016 1011 1012 1013 ■ 

1014 1015 1016 

f 834 

635 

836 

837 

838 

839 640 

641 

842 

843 

844 

845 

m 

847 

848 

049 

850 

1017 1018 1019 1020 1021 1022 

1023 

1024 

1 1005 1005 1027 1020 

1029 

1030 1031 

i/aii frrtin fho 

| 851 

652 

853 

654 

855 

856 657 

858 

859 

860 

361 

062 

063 

964 

085 

868 

867 

10G2 1033 1034 1005 18® 1037 

10® 

1039 1040 1041 1042 1048 

1044 

1045 1046 

yuu irum iiu? 

i see 

m 

870 

071 

872 

873 874 

875 

876 

877 

878 

070 

860 

881 

882 

083 

884 

1047 1048 1049 lOga 1861 1052 

1053 

1054 

l 1065 1056 W 1050 1 059 1060 1061 

selected 

| 885 

866 

887 

866 

889 

690 691 

892 

893 

894 

895 

896 

897 

890 

899 

900 901 

1062 1063 10W 1065 1066 1087 

1066 

ioes 

1 1070 1071 1072 1073 

1074 

1075 1076 

[ 902 

903 

904 

905 

906 

907 908 

909 910 

911 

912 

913 

914 

915 

916 917 910 

1077 1078 1079 1080 106! 1002 

10S3 

1084 

i 1085 1088 1007 1006 

1089 1090 1091 


; 919 

920 

921 

922 

923 

924 925 

926 

927 

920 

929 

930 

931 

932 

933 

034 

935 

ICffl 1093 1094 1095 1896 1097 

1098 

ioes lira hoi urn tiro 1104 11051106 

com names* 

: 936 

937 

938 

939 

940 

941 942 

943 

944 

945 

946 

947 

948 

949 

950 

951 

952 

1107 1108 1109 1110 1111 1112 

1113 

11U 

1 1115 1116 1117 111S 

1119 1120 1121 

V V ■ 1 1MMI llvvi 

[ 953 

954 

955 

956 

957 

958- 959 

960 

961 

962 

963 

964 

965 

968 

967 968 969 

1122 1123 1124 1125 1126 1127 

1128 

1129 1130 1131 1132 11® ■ 

1134 1135 1136 


1 970 

971 

972 

973 

974 

976 976 

977 

978 

979 

980 

981 

982 

963 

064 

985 

986 

1137 1138 1139 1140 1141 1142 

1143 

1144 1145 1146 1147 1140 

1149 1150 1151 


Inquiry Numbers 1152-1316 


Inquiry Numbers 1317-14B1 


USE 

1153 

1154 

1155 

1156 

1157 

1158 

1159 

1160 

1161 

1162 

1163 

1164 

1165 1166 

1317 

1318 

1319 

1320 

1321 

1322 

1323 

1324 

1325 

1326 

1327 

1320 

1329 

1330 1331 

1167 

ties 

1169 

1176 

1171 

1172 

1t73 

1174 

1175 

1176 

1177 

1173 

1173' 

1180 1181 

1332 

1333 

1334 

1335 

1336 1337 

1338 

1339 

1340 

1341 

1342 

1343 1344 1345 1346 

1182 

1183 

1184 

1185 

11BS 

1187 

1180 

1109 1190 

1191 

1192 

1193 

1194 

1195 1196 

1347 

1340 

1349 

1350 

1351 

1352 

1353 

1354 

1356 

1356 

1357 

1350 

1309 

13M 1361 

1197 

1198 

lira 

1200 

1201 

1202 

1203 

1204 

1205 

1206 

1207 

1208 

1209 

1210 1211 

1362 

1363 

1364 

1365 

1366 

1367 

1368 

1369 

1370 

1371 

1372 

1373 

1374 

1375 1376 

1212 

1213 

1214 

1215 

1216 

1217 

1210 

1219 

1220 

1221 

1222 

1223 

1224 

1225 1226 

1377 

1370 

1379 

1380 

1301 

1382 

1303 

1384 

13B5 

■ 306 

1387 

13S0 

1309 1390 1391 

1227 

1228 

1229 

1230 

1231 

1232 

1233 

1234 1235 

12® 

1237 

12® 

1239 

12+0 1241 

1332 

1393 1334 

1395 

1396 

1397 

1398 

1399 

1400 

1401 

1402 

1403 

5404 1405 1406 

1242 

1243 

1244 

1245 

1246 

1247 

1240 

1249 

1253 

1251 

12SE 

1253 

1254 

1255 1256 

1407 

1400 

1409 

1410 

1411 

1412 

1413 

1414 

1415 

1416 

1417 

1418 

1419 

1420 1421 

1257 

1258 

1259 

1260 

1261 

1262 

1263 

1264 

1265 

1286 

1267 

1263 

1269 

1270 1271 

1422 

1423 

1424 

1425 

1420 1427 

1428 

1429 

1430 

1431 

1432 

1433 

1434 1435 14® 

1272 

1273 

1274 

1275 

1276 

1277 

1270 

1279 1280 

1201 

12B2 

1203 

1284 

1205 1206 

1437 

1430 1439 

1440 

1441 

1442 

1443 

1444 

5445 

1446 

1447 

1440 

1449 

1450 1401 

1287 

1£B6 

t289 

1290 

1291 

1292 

1293 

1294 

1285 

1296 

1297 

1296 

1299 

1300 1301 

1452 

1453 

1454 

1455 

1456 

1457 

1458 

1459 

1460 

1461 

1462 

1463 

1464 

146S 1466 

1302 

1303 

1304 

1305 

1306 

1307 

1300 

1309 

1310 

1311 

1312 

1313 

1314 

1316 1316 

1467 

1460 

1469 

1470 

1471 

1472 

1473 

1474 

5475 

1476 

1477 

1478 1479 14001401 


Product Category 
Information 

Circle the numbers below lor 
additional information on the 
products you're interested in. 


Accsssortes/Suppties 1 

Add-in Boards 2 

Bar Coding 3 

Comm onscalions/Nel work mg 4 
Computer Systems 5 

Dels Acquisition 8 


Disks £ Optical Drives 

7 

Multimedia 

T9 

Educational 

36 

Shareware 

42 

Diskettes/Dophcators 

8 

pnntere/plofters 

20 

Engmeonng/Scientihc 

31 

Software Duplication 

43 

Fax BoardsAflachmes 

9 

Programmable Hardware 

21 

Entertainment 

3? 

Spreadsheets 

44 

Graphics Tablels/Micef 


ScannervOCR/DigibzBre 

22 

Graphics 

33 

Unix 

45 

Pen Input 

10 

Tape Drives 

23 

Macintosh 

34 

Utilities 

46 

Keyboards 

11 

DPS 

24 

Mail Order 

35 

Windows 

47 

LAN Hardware 

12 

Software 


MaihematicaJ/Slatisticai 

36 

Word Processing 

48 

Laptops S Notebooks 

13 

Business 

25 

Miscellaneous SoUware 

37 

General 


Mail Order 

14 

CAD/CAM 

26 

On-Line Services 

38 

Books/Publmations 

49 

Memory,Chips/Upgrades 

15 

Commiinicallons/Networkrho 27 

Operelirug Systems 

39 

Recruitment 

50 

Miscellaneous Hardware 

16 

Data Acquisition 

28 

Programming Languages/ 


Miscellaneous 

51 

Modems/Multipfexors 

17 

Database 

29 

Tools 

40 



Monitors 8 Terminals 

TB 



Security 

41 




























YOUR DIRECT LINK CARD 



For free product information , maii your completed card 
today For quicker response, fax to 1-413-637-4343! 


See reverse side 
for card. 
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YOUR DIRECT LINK 

ADVERTISER CONTACT INFORMATION 


Inquiry No. Page No. 

Phono No. 

236 

POLAROID CORP 

382 

800-225-2770 

317 

POPKIN S/W & SYSTEMS INC 

147 

212-571-3434 

272-273 

PRIMAX ELECTRONICS 

387 

800-338-3693 

• 

PRODEA SOFTWARE CORP 

353 

800-PRODEA 1 

105 

PROGRAMMER'S PARADISE 

78-79 

800-445-7899 

123 

PSION 

ft 

235 

800-54-PSION 

101-102 

QMS 

303 

800-841-0760 

124 

QNX SOFTWARE SYSTEMS LTD 333 

800-363-9001 
ext 101 

318 

QUA TECH INC 

155 

800-553-1170 

126 

QUA TECH INC 

354 

800-553-1170 

237 

QUALSTAR CORP 

388 

818-882-5822 

125 

QUARTERDECK OFFICE SYS 

w% 

26-27 

310-392-9851 

• 

RADIO SHACK (N.A.) 

20-21 

817-390-3011 

• 

RAIMA CORP 

29 

800-327-2462 

127-128 

RAINBOW TECHNOLOGIES 

66 

800-852-8569 

319-320 

RAINBOW TECHNOLOGIES 

115 

800-852-8569 

321 

RECOGNITA 

116 

+36-1-2018925 

197-198 

RECORTEC INC 

373 

800-729-7654 

266 

RESEARCH SYSTEMS, INC 

390 

303-786-9900 

322-323 

RGB COMPUTER & VIDEO INC 

96 

800-535-7876 

238 

RHETOREX. INC 

383 

408-370-0881 

324 

ROSE ELECTRONICS 

132 

800-333-9343 

550 

ROTRON SOFTWARE AG 

s 

S’N'W COMPUTERS & ELEC 

48IS 28 

♦44-64-409252 

130 

62 

212-463-8335“ 

533 

SAMTRON (INT’L) 

SAS INSTITUTE INC 

40 +82-2-774-6659“ 

239 

391 

919-677-8000 

357-358 

SCEPTRE TECHNOLOGIES 

177 

800-788-2878 

367 

SCIENTIFIC ENDEAVORS 

201 

800-998-1571 

255-256 

SCIENTIFIC PROGRAMMING 

391 

517-339-9859 

368 

SEALEVEL SYSTEMS INC 

201 

803-843-4343 

519-520 

SEKISUI CHEMICAL CO LTD (INTL)134 ♦81-6-365-4375“ 

553-554 

SEKISUI CHEMICAL CO LTD 

366PC 4 +81-6-365-4375“ 

129 

SEQUITER SOFTWARE INC 

308 

403-437-2410 

27+275 

SHAFFSTALL CORP 

389 

800-248-3475 


Inquiry No. Pago No. 

Phono No. 

356 

SHAPEWARE 

87 

BOO-446-3335 
ext. EN9 

259-260 

SIGMA TECH SOFTWARE 

383 

818-368-6132 

* 

SILICON GRAPHICS (N A) 

212A-B 

800-431-4331 
ext. B22 


SILICON GRAPHICS 

212-213 

800-4314331 
ext. B22 

240 

StllCONSOFT, INC 

391 

800-969-4411 

85-86 

SMART PRINT /DRESSELHAUS 332 

800-368-7737 

362 

SOFTARC 

190 

416-754-1856“ 

167-168 

SOFTLANDING SOFTWARE 

332 

604-360-0188 

521 

SOFTLINE CORP 

48IS 11 

718438-2315“ 

241 

SOFTWARE LINK. THE 

389 

404-512-0705 

559 

SOFTWARE PRODUCTIONS 

366PC 4 

800-783-8161 
ext. 5884 

131 

SOFTWARE SECURITY 

270 

203-329-7428“ 

534-535 

SPEA SOFTWARE AG (INTI) 

101+49-8151-21258“ 

326 

SPSS INC 

203 

800-543-5835 

256 

STARGATE TECHNOLOGIES 

382 

800-782-7428 

195-196 

STARTECH INTL 

361 

619-278-2600 

327 

STATSOFT 

185 

918-583-4149 

536 

SUNRACE (INT’L) 

41+886-2-2181562“ 

154 

SUNSOFT 

2-3 

800-227-9227 

• 

SUPRA CORP (NA.) 

245 

800-727-8647 

148 

SYMANTEC 

80 

800453-1077 
ext. AP80 

330-331 

SYSTATINC 

167 

708-86+5670 

134-135 

SYSTATINC 

237 

708-864-5670 

242 

T 

TALKING TECHNOLOGY INC 

383 

800-9554884 

243 

TALKING TECHNOLOGY INC 

391 

800-955-4884 

522 

TECHPOWER CO LTD (INTL) 

281+886-2-753-1940“ 

136 

TEKTRONIX 

283 

800-835-6100 
ext 28J 

244 

TELEBYTE TECHNOLOGY. INC 

387 

800-835-3298 

332 

TEXAS INSTRUMENTS 

150 

800-527-3500 

137 

TOSHIBA AMERICA INC 

53 

800457-7777 

138-139 

TOUCHSTONE SOFTWARE 

274 

714-969-7746 

383 

TOUCHVISION SYSTEMS 

379 

312-989-2160 

250 

TRANTOR SYSTEMS LTD 

385 

800-872-6867 


Inquiry No. 

Page No. 

Phono No. 

333-334 

TRAVELING SOFTWARE 

187 

800-472-4735 

543 

TRAVELING SOFTWARE 

48IS 9 +44(0)753-81-82-81 

253 

TRI VALLEY TECHNOLOGY INC 383 

510-447-2030 

245 

TRIBAL MICROSYSTEMS 

388 

510-623-8859 

562 

TYPHOON SOFTWARE 

u 

366PC 7 

805-966-7633 

* 

UNIXWORLD 

349-350 

000-257-9402 
exl. 29 


UNIXWORLD 

V 

351 

800-257-9402 
ext. 29 

140-141 

VERBATIM CORP 

223 


142 

VERMONT CREATIVE S/W 

334 

802-848-3502“ 

246 

VICTORY ENTERPRISES TECH 385 

800-727-3475 

156 

VIDEO MAKER/VITEC 

335 

♦33-146-29^3-04“ 

143 

VIDEX. INC 

328 

503-758-0521 

14+145 

VIEWSONIC 

61 

909-869-7976 

335-336 

VIEWSONIC 

189 

909-869-7976 

377-378 

VISIONWARE 

233 

415-325-2113 

547 

VOCALTEC LTD (INTL) 

w 

259 

+972-3-696-4065 

146 

WATCOM 

25 

519-886-3700 

337 

WATCOM 

91 

519-747-4971“ 

558 

WELLS FARGO BANK 

366PC1 

800-PC-WELLS 

548-549 

WIBU 

48IS 12 

+49-721-377455 

247 

W1NTEK CORP 

389 

800-742-6809 

340-342 

WOLFRAM RESEARCH 

127 

800-441-6284 


WORDPERFECT CORP 

X 

103-105 

800-526-2615 

248 

XELTEK 

388 

408-524-1929 

338-339 

XVT SOFTWARE INC 

Z 

193 

800-678-7980 

249 

Z-WORLD ENGINEERING 

388 

916-757-3737 

528 

ZECKS 

48IS 26+886-2-280-1351“ 

147 

ZEOS INT’L 

5+55 

800-554-5226 

351-352 

ZYXEL USA 

139 

714-693-0808 

* Correspond directly with company. 

" Indicates FAX Number 


BYTE ADVERTISING SALES STAFF 

David Egan. Associate Publisher. One Phoenix Mill Lane, Peterborough, NH 03458. Tel. (603) 924-2678. Fax: (603) 924-7620 


NEW ENGLAND 

ME, NH. VT, MA. Rl, CT. ONTARIO 
CANADA & EASTERN CANADA 
Davrd Richardson (617) 860-6344 
Patricia Payne (603) 924-2654 
McGraw-Hill Pubtications 
24 Hartwell Avenue 
Lexington, MA 02173 
FAX: (617) 860-6899 

EA5T COAST 

NY. NYC. NJ. DE, PA 

Kim Norris (212) 512-2645 

Jonathan Sawyer (603) 924-2665 

McGraw-Hill Publications 

1221 Avenue cl Americas—28th Floor 

New York. NY 10020 

FAX: (212) 512-2075 


SOUTHEAST 

NC. SC, GA. Fl_ AL, TN, MS, AR. LA, 

KY. DC. MD. VA. WV 

Mary Ann Goukfeng (404) 843-4782 

Barry Echevarria (603) 924-2574 

McGraw-Hill Publications 

4170 Ashlord-Dun woody Rd.. Suite 520 

Atlanta. GA 30319 

FAX: (404) 252-4056 

MIDWEST 

IL. MO. KS. IA, ND. SD. MN, 

Wl, NE. IN. Ml. OH 
Kurt Kelley (312) 616-3328 
Ed Ware (603) 924-2664 
McGraw-Hill Publications 
Two Prudential Plaza 
180 North Stetson Ave. 

Chicago. IL 60601 
FAX: (312) 616-3370 


SOUTHWEST. 

ROCKY MOUNTAIN 

CO, OK, TX 

Jennifer Walker (214) 701-8496 
Bnan Higgins (603) 924-2651 
McGraw-Hill Publications 
14850 Quorum Dr„ Suite 380 
Dallas, TX 75240 
FAX: (214)991-6208 

SOUTH PACIFIC: Lo* Angeles, CA 

LOS ANGELES COUNTY. AZ, NM. NV 
Alan El Faye (213) 480-5243 
Brian H.ggins (603) 924-2651 
McGraw-Hill Publications 
3333 Wilstnre Boulevard #500 
Los Angeles. CA 90010 
FAX: (213) 480-5249 


NORTH PACIFIC 

NORTHERN CA. OR, ID. MT. WY. UT 
Roy J. Kops (415) 513-6861 
Joseph Mabe (603) 924-2662 
SILICON VALLEY, HI. WA. AK. 

W. CANADA 

Bill McAlee (415)513-6862 
Jonathan Sawyer (603) 924-2665 
McGraw-Hil Pubtoatlons 
1900 0'FarTel! Street, #200 
San Mateo, CA 94403 
FAX: (415) 513-6867 


SOUTH PACIFIC: Irvine, CA 

ORANGE COUNTY 
SAN DIEGO COUNTY 
Boih Dudas (714) 753-8140 
Joseph Mabe (603) 924-2662 
McGraw-Hill Publications 
15635 Alton Pkwy.. Suile 290 
Irvine, CA 92718 
FAX: (714) 753-8147 


Peterborough, NH Office: Inside Sales FAX: 603-924-2683 Advertising FAX: 603-924-7507 


Hardware/Software Showcase 

Mark Slone (603) 924-2695 
Ellen Perham (603) 924-2598 
BYTE Pubtications 
One Phoenix Mil Lane 
Peterborough. NH 03458 


The Buyer's Mart/Classifiods 

Marge* Gnade (603) 924-2656 
BYTE Publications 
One Phoenix MiH Lane 
Peterborough, NH 03458 


BYTE Deck 

Brad Dixon (603) 924-2596 
BYTE Publications 
One Phoenix Mill Lane 
Peterborough. NH 03458 


EURO-OECK 

James Bail (603) 924-2533 
BYTE Publications 
One Phoonlx Mill Lane 
Peterborough, NH 03458 


BYTE International Direct 
Response Postcards 

Ellen Perham (603) 924-2598 
BYTE Publications 
One Phoenix Mill Lane 
Peterborough. NH 03458 


INTERNATIONAL ADVERTISING SALES STAFF 


UNITED KINGDOM, 

FRANCE. BENELUX 

Gary Lucas (+44 71 495 6780) 
Jonathan McGowan 
(+44 71 495 6781) 

McGraw-Hill Publishing Co. 

34 Dover SL 
London WtX4BR 
England 

FAX: +44 71 4956734 
TELEX: 892191 


GERMANY. SWITZERLAND, 
AUSTRIA 

Jurgen Hoise 

McGraw-Hill Publishing Co. 
Uebigstrasse 19 
D-6000 Frankfurt 
Germany 

Tel: +49 69 71407 140 
FAX: +49 69 71407 147 


ITALY. 

SCANDINAVIAN COUNTRIES 

Zena Coupe, Amanda Blaskett 
A-Z International Sates Ltd. 

70 Chalk Farm Road 
London NWi 8AN 
England 

Tel: +44 71 2843171 
FAX: +44 71 2843174 

ISRAEL 

Dan Ehrlich 

Ehrbctr Communication tnt'L 
P.0 Box 99 
Herzliya 46101. Israel 

Tel: +972 9 586245 
Tel: +972 9 586246 
FAX: +972 9 585685 


TAIWAN 

Shemg Shiun Gcu 
Third Wave Publishing Corp. 
2nd FI . No 19-1, Lane 231 
Fu Hsing North Road 
Taipei 10445, Taiwan 
ROC. 

Tel: +886 2 7136959 
FAX: +886 2 7189467 

HONG KONG 

Candice Lo 

Third Wave Publishing Corp 
Uni! 2, 6F Htng Wah Center 
82-84 To Kwa Wan Road 
Kowloon, Hong Kong 

Tel: +852 764 3830 
FAX: +852 764 3857 

KOREA 

Young-Seon Chinn 
JES MEDIA INTL 
Rm 704, Nonhyun Bldg 
37-12. Chamwoo-Dong. 
Seocho-Gu 
Seoul. Korea 
Tel: +82 2 5458001 
Tel: +82 2 5458002 
FAX: -82 2 5498861 


JAPAN 

Masaki Mon 
Transwortd Media Inc. 

Sky View 502 
2-37-12 Ikejiri 
Selagayaku 
Tokyo 154, Japan 
Tel: +81 3 37954777 
FAX: +91 3 37953391 

SINGAPORE 

Derek Ng 
Stephen Tay 

Third Wave Publishing Corp. 

1123 Serangoon Road. #03-01 
Singapore 1232 

Tel: +65 296 6166 
FAX: +65 298 7551 

AUSTRALIA 

PhHBush 

7-13 Parraween Street, 
Cremcme NSW 2090, 
Australia 

Tel: +61 2 908 9329 
FAX: +61 2 953 8274 


INDIA. INDONESIA. 
PAKISTAN, PHILIPPINES. 
OTHER ASIAN AND 
PACIFIC COUNTRIES 

K. T. Wu 

Third Wave Publishing Corp. 
2nd FI, No. 19-1. Lane 231 
Fu Hsing North Road 
Taipei 10445, Taiwan 
ROC. 

Tel: +886 2 7136959 
FAX: +886 2 7151950 

MALAYSIA 

Servex (Malaysia) Sdn. Bhd. 
H.K, Un 

5th Floor, Bena Tower 

160, Jalan Ampang 

50450 Kuala Lumpur, Malaysia 

Tel: +60 3 2624592 
FAX: +60 3 2624591 

THAILAND 

Pisulh D. Ratanachai 
A.R. Information & PubfccatJon 
Co.. Ltd. 

27 Charoen Nakorn 14 Rd., 
Klongsan, Bangkok 10600, 
Thailand 

Tel: +66 2 4394600 
FAX: +66 2 4394616 


Subscription Customer Service 
U.S. 1-800-232-2983 
Outside U.S. +1-609-426-7676 

For a New Subscription 
U.S. 1-800-257-9402 
Outside U.S. +1-609-426-5526 
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YOUR DIRECT UNK 

PRODUCT CATEGORY INDEX 


For FREE product information from individual advertisers, circle the 
corresponding inquiry numbers on Your Direct Link Card! 


Category No. 
Inquiry No, 


Pago No. 


Category No. 
Inquiry No. 


Pago No, 


Category No. 
Inquiry No. 


Page No. 


HARDWARE 


i 

530 

236 

525 


ACCESS ORIES/S UP PLIES 

ANTE* ELECTRONICS 
POLAROID CORF 
ZECK5 


49IS 24 
382 
48IS 26 


2 ADD-IN BOARDS 

211-212 ARNETCORP 
67 ATI TECHNOLOGIES INC 
81-82 CURTIS INC 

149 DIGICOM INC 

150 DIGICOM INC 

183-184 D 1ST n IBUTED PROCESSING TECH 
564 GFK HAMBURG (INTI) 

99 JAMECQ ELECTRONICS 
106 M ATROX VI DEO P ROD U CTS GROU P 
344 MEDIA VISION (N.A. I 
531 MOXA (IMT'L> 

318 QUA TECH INC 

126 QUA TECH INC 

322-323 RGB COMPUTER & VIDEO INC 
368 SEALEVHL SYSTEMS INC 
534-535 SPEA SOFTWARE AG (INTLJ 
258 STARGATE TECHNQLOG! ES 
242 TALKING TECHNOLOGY INC 
548-549 WIBLJ 


375 

214 

235 

321 

323 

369 

245 

255 

256 
9BA 
134 
155 
354 

96 

201 

101 

382 

383 
48IS12 


3 BAR CODING 

550 ROTRON SOFTWARE AG 
143 VlDEX, INC 


4813 28 
328 


4 COMMUNICATIONS/ 
NETWORKING 


204-205 EMBARC i MOTOROLA 358 

223 GMM RESEARCH CORP 382 

224-225 GTEK INC 382 

228 JENSEN TOOLS 382 

103-104 LOGITECH INC 19 

525 Ml NIC CM LTD 4515 22 

523-524 MOTOROLA UDS (INTLJ 4BIS 21 

271 PIKA TECHNOLOGIES 382 

238 RHETOREX. INC 383 

324 ROSE ELECTRONICS 132 

550 ROTRON SOFT WARE AG 481$ 28 

239-260 SIGMA TECH SOFTWARE 383 

85-86 S MART PR I NT t DR ESSELHAUS 332 

258 STARGATE TECHNOLOGIES 382 

242 TALKING TECHNOLOGY INC 383 


5 

63 

280-281 


555-556 

289 

83 


379 


539-540 

97 

229 

563 

264 

544 

545 
113 

116-117 

123 

197-198 


522 

253 

147 


COMPUTER SYSTEMS 

ACM A COMPUTERS INC (N.A.) 

77 

ADVANCED LOGIC RESEARCH 

109 

AMBRA COMPUTER CORP (N.A.) 

40-41 

AMBRA COMPUTER CORE (N.A.) 

32S-0, 33 

APPLE COMPUTER INC 

11-13 

APPRO INTERNATIONAL INC 

366PC 3 

COMPAQ SYSTEMS (N.A.) 

L3QA-D 

CYRIX 

30-31 

DELL COMPUTER CORP (N,A.) 

9BB-D,99,101 

DELL COMPUTER CORP N.A.) 

Clll 

DELL COMPUTER CORP (N.A.) 

CIV 

DIGITAL EQUIPMENT CORP 

204 

GATEWAY 2000 

CH,1 

GATEWAY 2000 

160-161 

GATEWAY 2000 

261-266 

IBM - DIRECT (N.A.) 

223A-D 

1GC INC (INTL) 

INTEL CORP (N.A.) 

48IS7 

43A-D 

KILA 

383 

MANCHESTER EQUIP CO (N.E.) 

367 

MIT AC 

383 

MITAC INTL CORP 

481$ 23 

MITAC INTL CORP 

48IS 25 

NSTL 

330 

PC POWER 3 COOLING 

63 

PSION 

235 

RECORTEC INC 

373 

SILICON GRAPHICS (N.A.) 

212 A-B 

SILICON GRAPHICS 

212-213 

TECHPOWER COMPANY LTD (INTL) 

281 

TRI VALLEY TECHNOLOGY INC 

383 

ZEOS INTERNATIONAL 

54-55 


$ DATA ACQUISITION 

214 AMERICAN ADVANTECH 383 

350 ANDYNE 143 

231 KEITH LEY METRABYTE 384 

♦ MICROSTAR LABORATORIES 384 

NAT I ON AL INSTRU MENTS 48IDRC 1 -2 

232 NATIONAL INSTRUMENTS 389 

318 QUA TECH FNC 155 

126 QUA TECH INC 354 

240 SILICON SO FT, INC 391 

7 DISK & OPTICAL DRIVES 

551 BOFFIN LIMITED 366PC 10 

269 CD RESEARCH COMPANY LTD 364 


546 

CHRISTIE ELECTRONICS LTD 

48IS5 

81-82 

CURTIS INC 

236 

221 

DOVE COMPUTER 

384 

265 

GENERAL TECHNICS 

384 

304 

IOMEGA 

202 

227 

J B TECHNOLOGIES 

384 

516 

MICRO DESIGN INTL (INTL) 

139 

190-191 

MICRO SOLUTIONS COMP PROD 

363 

192-193 

MICRO SOLUTIONS CQMP PROD 

365 

310 

MICROPQL1S CORP 

181 

541-542 

MULTIPORT COMPUTER-SYSTEME 

48)$ 16 

119-120 

PINNACLE MICRO 

7 

121 

PIONEER NEW MEDIA TECHNOLOGIES 

251 

195-196 

STARTECH INTERNATIONAL 

361 

250 

TRANTOR SYSTEMS LTD 

385 

140-141 

VERBATIM CORP 

223 

8 

DISKETTES/DUPLICATORS 


215-216 

AXIOMATIC 

365 

246 

VICTORY ENTERPRISES TECHNOLOGY 

385 

9 

FAX BOA RDS/MACHINES 


523-524 

MOTOROLA UDS (INTL) 

481$ 21 

* 

SUPRA CORP (N.A.) 

246 


98 

INTEL CQHP 

16A-B 

96 

INTEL CORP 

16-17 

97 

INTEL CORP (NA) 

46A-D 

99 

JAMECQ ELECTRONICS 

255 

306-307 

KINGSTON TECHNOLOGY 

123 

207-208 

L A TRADE 

366 

177 

MOTOROLA RISC DIVISION 

36-37 

16 

MISCELLANEOUS HARDWARE 

206 

DATAVlSlQN 

376 

96 

INTEGRAND RESEARCH 

338 

553-554 

SEKISUI CHEMICAL CO LTD 366PC 4 

519-520 

SEKISUI CHEMICAL CO LTD (INT'L) 

134 

195-196 

STARTECH INTERNATIONAL 

361 

17 

MODEMS/MULTIPLEXORS 


157-156 

AT & T PARADYNE 

70 

353-354 

At a TPARADYNE 

172 

276 

ATRIE TECHNOLOGY INC 

386 

79 

COMPUTER FRIENDS 

62 

* 

JDR MICRODEVICES 

381 

523-524 

MOTOROLA UDS (INT'L) 

481$ 21 

209 

ORION RESEARCH LABS 

378 

* 

SUPRA CORP (N.A.) 

245 

351-352 

ZYXEL USA 

139 


10 GRAPHICS TABLETS/MICE/ 
PEN INPUT 


185-166 ARISTO GRAPHIC SYSTEMS (EUROPE) 211 
165-166 AH ISTQ GRAPHIC SYSTEMS (N.A.) 211 

84 DIGITAL VISION 260 

* MICROSOFT CORP 119 

11 KEYBOARDS 

561 BTC 366PC 6 

502 CHERRY MlKFlGSCHALTER GMBH flNT'L) 330-331 
220 DATALUX CORP (INTI) 385 

220 DATALUX CORP (N.A.) 385 


18 

MONITORS & TERMINALS 


293-294 

CTX INTERNATIONAL INC 

169 

219 

DATALUX CORP (INTL) 

387 

219 

DATALUX CORP (N.A.) 

387 

512 

KUO FENG CORP 

4015 17 

552 

KUO FENG CORP 

366PC 5 

346-347 

MAG INNQVISION 

157 

312-313 

NANAO USA CORP 

148-149 

516 

PHILIPS MONITORS (INTL) 

8-9 

533 

SAMTRON (INT'L) 

48 

357-358 

sceptre technologies 

177 

144-145 

VIEWSONIC 

61 

335-336 

VIEWSONIC 

189 


12 LAN HARDWARE 


503-504 COMP EX INC (INTT) CI1I 

506-507 CYBEX CORP (INTL) CIV 

181-182 CYBEX CORP (N.A > 374 

203 LOGICAL CONNECTION 378 

525 MINICOM LTD 48fS 22 

541-542 MULTIPORT COMPUTEH-SYSTEME 4BIS 16 

11G-1T7 PC POWER & COOLING 83 

85-86 5MART PRINT/DRESSELHAUS 332 

13 LAPTOPS & NOTEBOOKS 

384 ADD NET COMPUTERS & SOFTWARE 368 

* AMBRA COMPUTER CORP (N.A.} 32B-D, 33 

* AMB RA COM PLRFR CORP (N. A.} 40-41 

251 AM REL TEC H NOLOG ¥. INC 385 

284-265 AUSTIN COMPUTER SYSTEMS (NA.) 134 

21? AXONIX CORP 386 

532 CHICONY 48IS 2 

277 DIALOGUE TECHNOLOGY (INTL) 386 

526 FIRST INTL COMP UTE R (INTL) 77 

222 GENQVAT(ON r INC 386 

* HEWLETT PACKARD 43 

* IBM - DIRECT (N.A) 228A-D 

227 J B TECHNOLOGIES 384 

* JDR MICRODEVICES 381 

291-202 MICRO-IN TER NATIONAL. INC 362 

544 MITAC INTL CORP 4BIS 23 

545 MIT AC INTL CORP 481$ 25 

175-176 OLIVETTI (NA) 225 

173-174 OLIVETTI (NA) 259 

130 S’N’W COMPUTERS 8 ELECTRONICS 62 

536 SUNRACE (INTL) 41 

332 TEXAS INSTRUMENTS ISO 

137 TOSHIBA AMERICA INC S3 

147 ZEOS INTERNATIONAL 54-55 

14 MAIL ORDER 

* AMBRA COMPUTER CORF (N.A.) 40-41 

385 BYTE f ADVERTISER MESSAGE 248 

■ BYTE / BUYER’S GUIDE 340 

72 BYTE / LAN REPORTER 339 

t QQ U77 

179 COM PUT E R □ ISCOUNT WAR EHOUSE 356-357 

180 COMPUTEHLANE 370 

537-538 EL EX INFO SYSTEMS INC (INTL} 225 

* IBM - DIRECT (N A.) 228A-D 

99 JAM ECO ELECTRONICS 255 

201-202 MICRO-INTER NATIONAL. INC 352 

187 NEVADA COMPUTER 354 

105 PROGRAMMER'S PARADISE 78-79 

130 S'N'W COMPUTERS & ELECTRONICS 62 

SOFTWARE PUBLISHER'S ASSOC 281 

195-196 STARTECH INTERNATIONAL 361 

15 MEMORY/CHIPS/UPGRADES 

199 CmTHONICS 377 

S3 CYRIX 30-31 

185-186 FIRST SOURCE INTL 360 

564 GFK HAMBURG (INTL) 321 


19 

384 

MULTIMEDIA 

ADD NET COMPUTERS A SOFTWARE 

368 

387 

COMPUMEDIA 

168 

153 

CREATIVE LADS INC 

39 

343 

CREATIVE LABS INC 

174-175 

287-268 

DISPLAY RESEARCH LAG 

387 

359-360 

DSP SOLUTIONS / DIGISPEEGH 

183 

301-303 

INTERACTIVE INC 

133 

344 

MEDIA VISION (N.A.) 

98A 

* 

MICROSOFT CORP 

95 

194 

OMNICOMP GRAPHICS CORP 

371 

315 

PASSPORT DESIGNS INC 

191 


RADIO SHACK (N.A.) 

20-21 

* 

SILICON GRAPHICS 

212-213 


SILICON GRAPHICS (NA.) 

212A-B 

240 

SILICONSOFT, INC 

391 

244 

TELEBYTE TECHNOLOGY, INC 

387 

156 

VIDEO MAKER / VITEC 

335 

547 

VOCALTEC LTD (INT'L) 

259 

20 

384 

PRINTERS/PLOTTERS 

ADD NET COMPUTERS & SOFTWARE 

368 

64 

ADOBE SYSTEMS INC (N.A.) 

281 

76 

COMPAQ PRINTERS IN A) 

FARGO ELECTRONICS INC 

8-9 

380 

292 

155 

KYOCERA ELECTRONICS. INC 

288-287 

203 

LOGICAL CONNECTION 

378 

563 

MANCHESTER EQUIP CO (NA) 

367 

517 

MINOLTA GMBH (INTL) 

269 

110 

NFC - SYSTEMS 

296-297 

314 

OKI DATA 

106 

* 

PACIFIC DATA PRODUCTS 

294 

272-273 

PHI MAX ELECTRONICS 

387 

101-102 

QMS 

303 

85-86 

SMART PRINT / DRESSELHAUS 

332 

130 

S'N'W COMPUTERS X ELECTRONICS 

62 

136 

TEKTRONIX 

283 

21 

PROGRAMMABLE HARDWARE 

252 

DATA I/O 

387 

261-282 

DAVFSON-WORTH CORP 

388 

87 

ELJASHIM MICROCOMPUTERS 

52 

509 

FAST ELECTRONIC GMBH 

48FS 13 

226 

10 TECH 

388 

* 

JDR MICRODEVICES 

381 

314 

OKIDATA 

106 

245 

TRIBAL MICROSYSTEMS 

388 

546-549 

WIBU 

4815 12 

248 

XELTEK 

388 

249 

Z-WORLD ENGINEERING 

388 

22 

SCANNERS/OCR/DIGITIZERS 

561 

BTC 

366PC6 

537-538 

ELEX INFO SYSTEMS JNC (INTL) 
ELIASHIM MICROCOMPUTERS 

225 

67 

52 

513 

LIGATURE LTD 

48IS 30 

314 

OKIDATA 

106 

321 

RECOGNITA 

116 
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YOUR DIRECT LINK 

PRODUCT CATEGORY INDEX 


For FREE product information from individual advertisers, circle the 
corresponding inquiry numbers on your Direct Link Card! 


Category No. 


inquiry No. 

25 TAPE DRIVES 

546 C HR1STIE ELECTRON ICS LTD 

73-74 COLORA DO M EMO RY SYSTE MS 

96-09 EXABYTE CORF 

304 IOMEGA 

230 LAGUNA DATA SYSTEMS 

190-191 MICRO SOLUTIONS COMP PROD 

192-193 M1CHO SOLUTIONS COM P PROD 

541 -542 M U LT1 PORT COMP UTER-S YSTEME 

233 OVER LAN D DATA 1NC 

237 QUALSTAR CORP 

274-275 SHAFFSTALLCORP 

24 UPS 

282 AMERICAN POWER CONVERSION 

66 BEST POWER TECHNOLOGY 

546 CHRISTIE ELECTRONICS LTD 

115 MINUTEMAN 

116-117 PC POWE R & COOLING 

SOFTWARE 

Page No. 

4BIS5 
56 
288 
202 
388 
363 
365 
4815 16 
388 

388 

389 

126 

231 

48IS5 

59 

53 

25 

BUSINESS 


263 

HARPER COLLINS 

391 

296-299 

HORIZONS TECHNOLOGY 

111 

* 

PRODEA SOFTWAFIE CORP 

353 

26 

CAD/CAM 


263 

AMERICAN SMALL BUSINESS COMP 

159 

16S-166 

ARISTQ GRAPHIC SYSTEMS (EUROPE) 

211 

165-166 

AfllSTO GRAPHIC SYSTEMS (N.A.) 

211 

257 

CADSOFT COMPUTER, INC 

389 

565 

MICRODATA SYSTEM SRI 

281 

m 

OMNICOMP GRAPHICS CORP 

371 

356 

SHAREWARE 

87 

247 

WJNTEK CORP 

389 

27 

COMMUNICATIONS/ 

NETWORKING 


340-349 

AGE LOGIC 

121 

171-172 

APPLIED BUSINESS TELECOMMUNIGA 

230 

365 

DIVERSIFIED COMPUTER 

281 

296-297 

FUTUfiESOFT ENGINEERING 

112 

639-540 

IGC INC (INTL) 

MINI COM LTD 

40IS7 

525 

4815 22 

112 

NORTON-LAMBERT 

45 

209 

ORION RESEARCH LABS 

378 

316 

PERSOFT INC 

146 

362 

SGFTARC 

190 

241 

SOFTWARE LINK, THE 

389 

333-334 

TRAVELING SOFTWARE 

187 

543 

TRAVELING SOFTWARE 

481S 9 

377-376 

VISIONWARE 

233 

556 

WELLS FARGO BANK 

366PC 1 

28 

DATA ACQUISITION 


* 

MICROSTAR LABORATORIES 

201 

232 

NATIONAL INSTRUMENTS 

389 

25 

DATABASE 


69-70 

BORLAND INTERNATIONAL 

15 

77 

COMPUTER ASSOCIATES 

35 

79 

COMPUTER ASSOCIATES 

47 

291 

COMPUTER ASSOCIATES 

82-83 

216 

GOMPUTERWISE 

390 

506 

DR HUGGLE & PARTNER GMBH 

4815 10 

296-299 

HORIZONS TECHNOLOGY 

111 

515 

MAGIC/MSE 

4815 15 

* 

MICROSOFT CORP 

64A-B 

* 

MICROSOFT CORP 

64-65 

* 

RAIMA CORP 

29 

30 

EDUCATIONAL 


61-62 

ABACUS SOFTWARE 

51 

278-279 

ABACUS SOFTWARE 

108 

178 

AETECH 

376 

393 

TOUCHVISION SYSTEMS 

379 

31 

ENGINEERING/SCIENTIFIC 

508 

DR HUGGLE & PARTNER GMBH 

4815 10 

296-299 

HORIZONS TECHNOLOGY 

111 

151-152 

ITERATED SYSTEMS 

186 

328-329 

LANDMARK RESEARCH INTL CORP 

153 

270 

OUTOKUMPU HESEARCH OY 

390 

235 

PERSONAL TEX 

390 

255-256 

SCIENTIFIC PROGRAMMING 

391 

356 

SHAREWARE 

87 

559 

SOFTWARE PRODUCTIONS 

366PC 4 

340-342 

WOLFRAM RESEARCH 

127 

32 

ENTERTAINMENT 


210 

METATEC SYSTEMS 

380 

156-189 

MICROPROSE SOFTWARE 

359 


Category Mo, 


Inquiry 

No. 

Page No. 

33 

GRAPHICS 


66 

AHECH INTERNATIONAL 

273 

165-166 

ARISTO GRAPHIC SYSTEMS (EUROPE) 

211 

165-166 

ARISTO GRAPHIC SYSTEMS (NLA,) 

211 

ao 

COREL SOFTWARE 

22 

292 

COREL SOFTWARE 

84 

160-161 

LEAD TECHNOLOGIES 

232 

306-309 

MICROGRAFX 

124 

107-108 

MJCRQGRAFX 

329 

312-313 

NANAO USA CORP 

148-149 

315 

PASSPORT DESIGNS INC 

191 

234 

PATTON S PATTON 

390 

266 

RESEARCH SYSTEMS. INC 

390 

367 

SCIENTIFIC ENDEAVORS 

2D1 

356 

SHAPEWARE 

87 

534-535 

SPEA SOFTWARE AG (INTL) 

101 

35 

MAIL ORDER 


179 

COMPUTER DISCOUNT WAREHOUSE 

358-357 

505 

COMPUTER QUICK 

48IS 14 

105 

PROGRAMMER'S PARADISE 

76-79 

521 

SOFT LINE CORP 

48 IS 11 

36 

MATHEMA TICAL/ STATISTICAL 

355 

MACSYMA 

170 

529 

NAG 

401S 32 

235 

PERSONAL TEX 

390 

239 

SAS INSTITUTE INC 

391 

326 

SPSS INC 

203 

327 

STATSOFT 

185 

330-331 

SYSTAT INC 

167 

134-135 

SYSTAT INC 

237 

340-342 

WOLFRAM RESEARCH 

127 

37 

MISCELLANEOUS SOFTWARE 

* 

DIAGSOFT INC 

327 

527 

ON TIME MKT/ KARSTEN PETERSEN 

48IS 32 

562 

TYPHOON SOFTWARE 

366PC7 

38 

ON LINE SERVICES 


450 

BIX 

433 

* 

COMPUSERVE 

162A-S 

290 

COMPUSERVE 

163 

39 

OPERATING SYSTEMS 


64 

ADOBE SYSTEMS INC (N.A.) 

IBM - PERSONAL S/W PROD 

281 

372 

69 

373 

IBM - PERSONAL S/W PROD 

71 

374 

IBM - PERSONAL S/W PROD 

73 

375 

IBM - PERSONAL SAW PROD 

75 

300 

IBM - PERSONAL S/W PROD 

128-129 

* 

NETWORK COMPUTING DEVICES (N.A.) 

227 

124 

Q N X SO FTWAR E SY5TEF/ S - * D 

333 

125 

QUARTERDECK OFFICE SYSTEMS 

28-27 

40 

PROGRAMMING LANGUAGES/ 
TOOLS 

176 

AETECH 

376 

381-382 

BUNK INC 

337 

* 

COPIA INTERNATIONAL LTD 

186 

* 

COPIA INTERNATIONAL LTD 

244 

506 

DR HUGGLE 8 PARTNER GMBH 

40! S 10 

510 

GREY MATTER LTD 

401S 29 

364-365 

HOCKWARE (INTL) 

IBM - GRAPHICS INTERFACE (INT'L) 

99 

511 

33 

* 

KEDWELL SOFTWARE 

461S 27 

100 

LAHEY COMPUTER SYSTEMS 

70 

160-161 

LEAD TECHNOLOGIES 

232 

514 

LOGIC PROGRAMMING ASSOCIATES 

48 IS 12 

515 

MAGIC / M5E 

401S 15 

* 

MICROSOFT CORP 

137 

* 

MICRO WAY 

182 

* 

MICROWAY 

324 

311 

MKS / MORTICE KERN SYSTEMS 

141 

109 

MKS/ MORTICE KERN SYSTEMS 

243 

527 

ON TIME MKT/KARSTEN PETERSEN 

481S 32 

118 

PHAR LAP SOFTWARE INC 

195 

169 

POET SOFTWARE (N.A.) 

269 

317 

POPKIN S/W 8 SYSTEMS INC 

147 

105 

PROGRAMMER'S PARADISE 

78-79 

129 

SEQUITER SOFTWARE INC 

300 

559 

SOFTWARE PRODUCTIONS 

36GPC4 

148 

SYMANTEC 

80 

243 

TALKING TECHNOLOGY INC 

391 

562 

TYPHOON SOFTWARE 

366PC 7 

146 

WATCOM 

25 

337 

WATCOM 

91 

338-339 

XVT SOFTWARE INC 

193 

41 

SECURITY 


65 

ALADDIN KNOWLEDGE SYSTEMS 

219 

502 

CHERRY MIKROSCHALTER GMBH (INTL) 

330-331 

159 

DALLAS SEMICONDUCTOR 

50 

87 

ELI ASH IM MICROCOMPUTERS 

52 

509 

FAST ELECTRONIC GMBH 

4815 13 

91-92 

GLENCO ENGINEERING 

253 

127-128 

RAINBOW TECHNOLOGIES 

66 


Category No. 


Inquiry No. Pago No, 

319-320 

RAINBOW TECHNOLOGIES 

115 

131 

SOFTWARE SECURITY 

270 

548-549 

WIBU 

48IS12 

43 

SOFTWARE DUPLICATION 


215-216 

AXIOMATIC 

365 

44 

SPREADSHEETS 


206-207 

BORLAND INTERNATIONAL 

171 

45 

UNIX 


* 

COPIA INTERNATIONAL LTD 

186 

* 

COPIA INTERNATIONAL LTD 

244 

295 

FALCQ DATA PRODUCTS 

93 

90 

FRAME TECHNOLOGY (N.A.) 

32A 

162-163 

INFORMATION FOUNDATION 

275 

311 

MKS /MORTICE KERN SYSTEMS 

141 

109 

MKS / MORTICE KERN SYSTEMS 

243 

* 

NETWORK COMPUTING DEVICES (N.A.) 

227 

167-188 

SOFTLAND1NG SOFTWARE 

332 

154 

SUNSOFT 

2-3 

377-378 

VISIONWARE 

233 

340-342 

WOLFRAM RESEARCH 

127 

46 

UTILITIES 


288 

CENTRAL POINT SOFTWARE 

113 

388-389 

CONNER 

165 

345 

FIFTH GENERATION 

173 

263 

HARPER COLLINS 

391 

329-329 

LANDMARK RESEARCH INTL CORP 

153 

170 

LQGICIELS ET SERVICES DUHEM (INT'L) 

52 

200 

MICRO 2060 

372 

122 

PKWARE INC 

72 

138-139 

TOUCHSTONE SOFTWARE 

274 

142 

VERMONT CREATIVE SOFTWARE 

334 

47 

WINDOWS 


61-62 

ABACUS SOFTWARE 

51 

278-279 

ABACUS SOFTWARE 

108 

363 

ASK ME INFORMATION CENTER 

112 

288 

CENTRAL POINT SOFTWARE 

113 

* 

COPIA INTERNATIONAL LTD 

186 

* 

COPIA INTERNATIONAL LTD 

244 

295 

FALCQ DATA PRODUCTS 

93 

361 

FRANKLIN QUEST COMPANY 

179 

510 

GREY MATTER LTD 

4SIS29 

301-303 

INTERACTIVE INC 

133 

305 

KEA SYSTEMS LTD 

164 

320-329 

LANDMARK RESEARCH INTL CORP 

153 

370 

MICROCAL INC 

201 

186-189 

MICROPROSE SOFTWARE 

359 

* 

MICROSTAR LABORATORIES 

202 

312-313 

NANAO USA CORP 

140-149 

111 

NEURON DATA 

247 

369 

PACIFIC 5CFTWORKS 

201 

254 

PACIFIC SOFTWORKS 

391 

316 

PERSQFT INC 

145 

255-256 

SCIENTIFIC PROGRAMMING 

391 

240 

SILICONSOFT, INC 

391 

534-535 

SPEA SOFTWARE AG (INTL) 

101 

383 

TOUCHVISION SYSTEMS 

379 

562 

TYPHOON SOFTWARE 

366PC 7 

377-378 

VISIONWARE 

233 

* 

WORDPERFECT CORP 

103-105 

48 

WORD PROCESSING/DTP 


90 

FRAME TECHNOLOGY (N.A.) 

32A 

263 

HARPER COLLINS 

391 

* 

WORDPERFECT CORP 

103-105 


GENERAL 


49 

61-G2 

278-279 


BOOKS/PUBLIC A TIONS 


ABACUS SOFTWARE SI 

ABACUS SOFTWARE 100 

JOURNAL OF OBJ 

ORIENT R ROGRAM MING 401DRC 1 -2 

MCGRAW HILL BOOKSTORE 336 

OBJ EOT M AG AZINE 401 DRC 1 -2 

OSBORNE MCGRAW-HILL 300 

UNIXWQRLD 349-350 

UNIXWORLD 351 


51 MISCELLANEOUS 


71 


501 

306 

500 

557 


BRITISH AIRWAYS 341 

BYTE EURODECK 48IS 31 

BYTE SUB MESSAGE 244 

BYTE SUB MESSAG E 259 

C-ET.R.A f|MTL) 227 

datapro Info svcs grp 220-221 

DATAPRO INFO SVCS GRP (INTL) 20-21 

DEC US 366PC 2 

MICROGRAFX 205 


MINISTRY OF INDUSTRY AND TRADE 366PC 8-9 
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EDITORIAL INDEX 



For more information on any of the companies covered in articles, columns, or news stories in this issue, 
circle the appropriate inquiry number on Your Direct Link Card. Each page number refers to the first page of 
the article or section in which the company name appears. IS pages appear only in the International edition. 


Inquiry No. 

Page No. 


A 


1213 

Aapex Software 

151 

1215 

Above Software 

151 

1062 

Acer America 

344 


Adaptec 

97 

1456 

Adept Scientific Micro Systems 

481S-20 

1056 

Adobe Systems 23,107,151,995 

1105, 

Advanced Matrix Technologies 

276 

1106, 1107.1108. 

1110, 1111, 1371 



Agfa Compugraphic 

46 

1288 

Aladdin Systems 

346 


Alcatel 

107 

1059, 

Aldus 

23,151 

1187 



996, 

Alps America 

276 

1372 



1060 

Amtxa Computer 

342 

1135 

American Megatrends 

343 


Ameritech 

107 


Analog Devices 

107 


Anilec 

46 

981, 

Apple Computer 

23. 48, 107, 

997,1357,1373, 130. 206, 276 

1374, 

1375,1378, 


1377 



1146 

Arabesque Software 

325 

1191 

Arcadia Technology* 

151 

1427, 

Arcom Control Systems 

48IS-3, 

1449 

40IS 14 

1217 

Aristosoft 

151 

1211 

Ashlar 

151 

1329 

askSam 

151 

1165, 

Asymetrix 

151 

1179 



AT&T 

23.107 

1141 

ATI Technologies 

23. 97. 345 

1302 

AT Software 

352 

1203, 

Autodesk 

151 

1204 

Autotype International 

46 

1044 

Avalan Technology 

151 

982 

Axonix 

276 


B 

Banyan Systems 

131 


Bellcore 

48 

1033 

Beyond 

151 


Bitstream 

23 

1286 

Bluendge Technologies 

346 

1308 

Blue Sky Software 

348 

1077, 

Borland International 

151,238 

1171,1172,1173, 

1174, 1333, 1343 



BPR Publications 

23 

1477 

Brain Computer Systems Group 48IS-30 

1292 

Brode round 

347 


Brooktree 

23 

983, 

Brother International 

276 

998,1112, 1358, 

1378, 1379, 1380 


1460 

BOhler MVS 

48IS-19 

1311 

BusLogtc 

348 

1336 

ButtonWare 

151 


c 


1318 

California Scientific Software 

352 

1195 

Campbell Servtoes 

151 

984, 

Canon Computer Systems 

276 

1221,1360, 1361 


1142 

Cardinal Technologys 

345 


C-Cube Microelectronics 

206 

1193 

CE Software 

151 


Cellular Data 

23 

1218 

Central Point Software 

151 

1476 

CGI Inlormatique 

481S-22 


Chips & Technologies 

229 


Cigna Insurance 

67 


Cinus Logic 

97, 229 

985. 

Citizen America 

276 

1222, 1223, 1224 


1285, 

Claris 

151,346 

1330 



1070 

CMS Enhancements 

342 

1138 

Commax Technologies 

343 


Comrnurwcations Network Associates 107 

383, 

ruij 

Compaq Computer 

23, 206, 278 

1050, Computer Associates International 151 

1061,1063.1161, 

1169, 1170,1197, 

1198,1321,1339 


1459 

Computers Unlimited 

48IS-26 


Contact Software 

107 

1052 

Corel 

151 

1137 

CoStar 

343 

1443 

CPV Datensysteme 

48IS-10 

1431 

Cristie Electronics 

48IS-4 

1282 

CrossWind Technologies 

348 

1113, 

C-Tech Electronics 

276 

1114, 1359. 1381. 


1382 



1303 

CyberCorp 

352 


Cyrix 

249 


D 

Dainippon Screen 

46 

1140 

Datagraf 

344 

1131 

Data I/O 

343 


Inquiry No. 

Pago No. 

1225, 

Dataproducts 

278 

1226, 1385,1386 



Dataquest 

112 

1115 

DataSouth Computer 

276 

1043 

Datastorm Technologies 

151 

1061 

Data Translation 

343 

1038 

DaVinci Systems 

151 

1457 

DBS 

48IS-22 

1465 

DDTEC 

48IS-24 

1117, 

DEC 85, 

117, 131. 135, 

1118,1227,1251, 142,144.206,215,276 

1252, 1362 


1116, 

Decision Data 

276 

1387 

Dell Computer 

206 

1049. 

1312 

1462 

Delrina Technology 

107,151,348 

Delta Software International 

481S-18 

1322 

DeScnbe 

151 

1275 

DeskStalion Technology 

344 

1037 

Digital Communications 

151 


Distributed Processing Technology 97 

1310 

DMC Design 

348 

1474 

Dr Rudolf Kell 

48IS-18 

1441 

Dynatech Communications 

E 

48IS-10 

986. 

Eastman Kodak 

276 

1228 

ElseWare 

23 

1316 

Emenlus Technologies 

352 

1081, 

Epson America 

249, 276, 344 

1119,1120,1121, 

1122, 1123, 1143. 

1363. 1388, 1389 


1472 

Eurostat Data Shop 

48IS-20 


F 


1455 

F&H Logistics and Automation 48IS 18 

1315 

Fifth Generation Systems 

347 

1206 

Foresighl Resources 

151 

1023 

Forward Distribution 

48IS-20 

1026 

FOS-CD 

48IS-18 

1048 

Fourth Wave 

151 

1186 

Frame Technology 

151 

1192 

Franklin Quest 

151 

1124, 

1229, 

Fujitsu Computer 

Products of America 

278 

1390 

Future Domain 

97 

1047 

FutureSoft Engineenng 

G 

151 

1125, 

GCC Technologies 

276 

1364, 1391, 1392, 


1393 



1230, 

General Para metrics 

278 

1231 



1126, 

Genicom 278, 343, 481S-14 

1127, 1273, 1394, 

1395. 1440 



Genix Imaging 

46 


Gradient Technologies 

131 

1475 

Groupe Arm 

48IS-26 

1078 

Gupta 

238 


H 


1046 

Hayes Microcomputer Products 151 


Headland Logic 

97 

987, 

Hewlett-Packard 

125,131, 142, 


1064.1232,1233. 144.215.271.276.342 

1234. 1235. 1253, 


1254. 1365, 1396, 
1397. 1398, 1399. 
1400 


1040 

Hilgraeve 

151 

1307 

Horizons Technology 

347 

1290 

Hummingbird Communications 

346 

1082, 

1 

IBM 23.48.49,85.97,110.112, 

1088 

114,117,125,130,131,144.146, 


206,215, 249, 271,313,317, 325 

1024 

Image Computer Systems 

48IS-1B 

1057 

imageWare Software 

151 

1177 

Informix Software 

151 

1445 

Instrumentation Test & 



Measurement 

48IS-4 


Intel 23.85.107,13S, 206, 249,271 

1299 

intelligoncoWare 

352 


Inlergraph 

144 

1210 

International Microcomputer Software 

151 

1202 

Intuit 

151 

1276 

Iomega 

344 

1278 

I/O Software 

345 

1295 

IQ Software 

347 

1205 

isicad 

151 

1479 

ISL Tognazza, Leu & Co. 

48IS-30 

1194 

J 

Jensen-Jones 

151 

1087 

JetForm 

67 

1022 

JSB Computer Systems 

48IS-28 


K 


1309 

KansasBay Systems 

347 

1337 

Kenan Technologies 

151 

1429, 

Kerndge Network Systems 

48IS-6 

1437 



1291 

Keyboard Publishing 

347 


Inquiry No. 

Page No. 

1300 

Knowledge Integration Center 

352 

1079 

Knowledge Ware 

238 

1075 

Knozall Systems 

271 

1133 

Krolman 

343 

1401, 

Kyocera Electronics 

276 

1402 




L 


1428 

LANan International 

48IS-12 

1403, 

LaserMaster 

276 

1404 



1473 

Layoul 

48IS-26 

1296 

Leprechaun Software 

348 

988, 

Lexmark international 

276 

989, 1128, 1236, 


1366,1405,1406, 


1407. 1408 



Logitech 

257 

1035, 

Lotus Development 

23, 49. 

1166, 1320, 1328, 

107,151,257 


1341, 1342 


M 


990. 

Mannesmann Tally 

276, 481S-16 

991, 1129, 1237. 

1409, 1452 


1446 

Mase 

48IS-6 

1207 

MathSoft 

151 


Matrox Electronic Systems 

23 

1293 

Media Cybernetics 

352 


Meta Group 

107 

1020 

M-Group 

48IS-19 

1304 

Microcode Engineering 

348 

1034 

Microcom 

151 

1053, 

1054, 
1178 

Micrografx 

1058,1164. 

151 

1214, 

MicroHeip 

151 

1219 



1334 

Microrim 

151 

1041, 

Microsoft 23, 49.65, 107,117. 

1167,1175,1180, 130,131,142,144.146. 

1181,1189,1199, 151,206,229,257,271, 

1324,1327, 1332, 

313, 317, 325 

1340 



1084 

Microtek Lab 

267 

1433 

Microvltec 

48IS-4 

1430 

Minolta 

48IS-3 

1068 

Mirror Technologies 

342 

1447 

Mitac 

48IS-6 


Mitsubishi 

46 


Motorola 

23, 107 

1272 

MountainGate Data Systems 

345 

1454 

Moxa Technologies 

N 

48IS-16 

1073 

Nanao 

National Institute of 

342 


Standards and Technology 

309 

1434, 

National Instruments 48IS-4, 48IS-19 

1458 

National Semiconductor 

107 


NEC 

144 

1130, 

NEC Technologies 

276 

1410,1411 


1412, 

NewGen Systems 

46,276 

1413,1414 


1436 

Nighthawk Electronics 

48IS-6 


Northern Telecom 

107 

1283 

Notable Technologies 

352 


Novell 107,117,131,271 


0 

Oak Technology 

229 

1426 

Oce Graphics 

46IS-3 

1451 

OKI Systems 

48IS-6 

1238, 

Okidata 

276 

1346.1347,1348, 

1349.1415,1416, 

1417, 1418 


1083. 

Olivetti 249, 276, 48IS-10 

1367. 

1425 


1338 

Orrlos 

151 

1063 

Ora Electronics 

345 

1145 

Orchid Technology 

344 

1450 

Oros 

48IS-12 


P 



Pacific Ben 

57 


Pacific Communications Sciences 23 

1279, 

Pacific Data Products 

276, 344 

1368 



1305 

Palindrome 

347 

1239, 

1240, 

1241, 
1420 

Panasonic Communications 
& Systems 

1350,1419, 

276 


1319 

Paperless 

352 

1200 

Parsons Technology 

151 

1464 

Pathfinder 

48IS-22 

1274 

Patton Electronics 

345 

1132 

PC-Burid Computer Kits 

343 

1144 

PC Green Technologies 

345 

1297 

PC Guardian 

348 

1066 

PC Interconnect 

344 

1201 

Peachtree Software 

151 

1471 

Pegasus Software 

48IS-22 

1138 

Pinnacle Micro 

343 


Plazer 

46 

1196 

Pofarts Software 

151 


Inquiry No. 

Page No. 

1080 

PowerSoft 

238 

1134 

Presentation Electronics 

343 

1480 

Productivity Through Software 

48IS-24 

1277 

Proton 

345 


Q 


1090, 

QMS 

278 

1091, 1092,1242, 

1243,1255 


1190 

Quark 

151 

1306 

Quicksort 

347 


R 


1067 

Racal-Datacom 

342 

1072 

Radius 

342 


Rockwell international 

23 

1424 

Roland Digital Group 

48IS-6 


Rolm 

107 

1093. 

1351 

1280 

s 

Samsung Electronics America 

278 

Solor 

346 

1244, 

1301 

Seiko Instruments USA 

276, 347 

992, 

Seikosha America 

276 

1352, 

1353 


1188 

Serif 

151 

1076 

Shany 

271 

1162 

Shapeware 

151 

1467 

Shareware 

48IS-20 

1094 

Sharp Electronics 

276 

1421 

Siemens Nixdorf 

48IS-3 


Sierra 

229 


Slhoon Graphics 144, 206, 215. 229 

1369 

Smith-Corona 

278 

1039 

SofNet 

151 

1314 

SoftSource 

352 

1055. 

Software Publishing 

151,257 

1085, 1335 


1461 

Softwright 

48IS-19 


Sony 

23 

1422 

Special Access Systems 

48IS-4 

1281 

Specular 

347 

1442 

Spider Systems 

481S-12 

1448 

Standard Microsystems 

48IS-16 

993, 

Star Micronics America 

276 

1095, 1245,1246, 

1354, 1355 


1313 

Streetwise Software 

348 

1433 

Summagraphics 

48IS-6 


SunConnect 

271 


Sun Microsystems 

142,144, 215 

1423 

Suntec 

48IS-3 

1042, 

1216, 

Symantec 

1323 

151 

1209 

Systat 

151 


T 


994, 

Tandy 

276 

1096, 1356 


1326 

The Technology Group 

151 

1247, 

Tektronix 

278 

1248, 1249, 1250 



Telescnpt 

107 

1097, 

Texas Instruments 

206, 276 

1098, 1099. 1100. 

1101,1102,1103. 


1370 



1071 

Texel 

342 


i - . - it ■ 

249 

976, 

Toshiba America Information 


1104 

Systems 

276 

1468 

Total Control 

48IS-18 


Traveling Software 

23 


Trident 

97 

1331 

Trinzic 

151 

1036 

Triton Technologies 

151 


Tseng Labs 

u 

23, 97, 229 

1481 

Unify 

48IS-19 

1069 

USRobotics 

23, 342 


US West 

107 


V 


1074 

ViewSonic 

342 

1287 

Visual Software 

346 


w 


1139 

Wacom Technology 

345 

1045 

Wall Data 

151 

1182, 

Walcom 

151 

1183, 1184, 1185 


1212 

Wavetek 

151 


Wetlek 

229 


Western Digital 

23, 97, 229 

1432 

Wiesmann & Theis 

48IS-4 

1028 

Windmtf Software 

48IS-28 

1208 

Wolfram Research 

151 

1086, 

WordPerfect 

151,257, 352 

1168,1317,1325 



X 


977, 

Xante 

276 

978. 979 


980 

Xerox 

276 

1271. 

Xing Technology 

344, 346 
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BIMour Coach 
to the Internet! 



Give B,x a try with our new 5 for Free Offer! Join BIX 
today and get 5 hours of evening and weekend access for freel 
Take the rest of the calendar month to explore BIX, and then 
continue for our standard $13 monthly membership fee. 



Further details and complete rate information are 
^ provided during registration. Using any communications 

program, dial 1-800-695-4882. At the "logon" prompt enter bix. 
Then at the "name?" prompt enter bix.byte39. If you have any 
questions, call us at 1-800-695-4775 (voice). Or fax us at 617-491-6642. 
Send Internet mail to info@bix.com. Windows users can order BIXnav, our graphical 
interface for BIX. for easy point and click access. Details are available during registration. 


The Internet connects you with 
more than 10 million people , at 
universities, companies, and other 
online services. Now, get full access 
to the Internet free of charge when 
you subscribe to BIX! You'll also 
get expert assistance from BIX 
moderators who can help you find 
your way around the Internet. 

These experts can guide you through 
the many services and features 
available, and help you find the 
information you're looking for. 

Anytime you need help, just join our 
special 'internet' conference and get 
fast answers to your questions. 

As you become more familiar with the 
Internet, you'll be able to download 
files from all over the world using FTP, 
connect to other sites and services 
through telnet, read and reply to 
Usenet Newsgroups, access utilities 
like finger and whois, and much more! 
BIX and the Internet together provide 
the largest and most effective technical 
resource for computing professionals. 

And with over 600 local access 
numbers in the U.S., plus telnet access 
via the Internet, BIX makes it easy to 
connect. Try BIX today through our 
special 5 for Free offer - and become 
part of the top technical team! 


BIX 










Commentary 


Hugh Kenner 

Electronic Books 


Quick, someone please tell 
all those CD-ROM publishers 
that most books are better 
left on paper 

T he custodians of any new medium are sub¬ 
ject to panic attacks. Here it is * Now what 
do we (shudder!) do with itY The typical 
answer is, recycle the offerings of a pre¬ 
vious medium* 

So the early-1930’s talkies offered remakes of Tom 
Sawyer and A Midsummer Night's Dream , the latter 
hyped as the longest talkie ever made* The most popular 
available comedian, Joe E, Brown* was featured as Bot¬ 
tom lhc weaver; and do I misremember, or wasn't the 
young Mickey Rooney also featured? Anyway, you see 
the idea: The medium had to be made respectable, by 
having its best talents hype the content of a medium thaL 
was earlier, hence prestigious. Decades later, TV would 
likewise be legitimizing itself, by showing movies, which 
with its aid became “cinema*” 

And in the 1990s here’s, ugh, the CD-ROM medium, 
and what the flacks are doing with that is promoting it as 
a neat re packager of books* Books! Books!! Jane Austen: 
The Complete Illustrated Novels on CD-ROM* How can 
I contain my excilement? 

Easily. First of all* if I’m planning to browse the 
60,000-odd words of her Emma* which will take a few 
hours, it’s a lot more comfortable to sil this way and that 
way, holding a small book in one hand, than to prop my¬ 
self erect while the clock licks, in front of an immobile 
screen. Next, I’ve really no immediate use for the software 
that can tell me Emma uses the word the 1479 Limes, 
marriage 33 times, drawing-room 15 times, Christian a 
mere twice. 

Granted, that diminuendo is amusing: granted also, 
word-frequency studies came in the 1930s and quickly 
went because hand-counting was simply unthinkable. 
But now that we control the data, isn’t there reason for a 
revival? Miles Hanley and some students at the Univer¬ 
sity of Minnesota used mere cards late in the 1930s to 
gather statistics on James Joyce’s Ulysses that greatly 
aided Harvard’s George Kingsley Zipf w ith Zipf s 
Law..,, 

Sorry, am I getting ahead of you? Zipf s Law, one of 
the intellectual curiosities of this century: From the prin¬ 
ciple that you’d tend to place nearby the tools you’d use 
most often, Zipf derived a linear connection between fre- 
qucncy-of-use and usefulness. The commonest word in 
Ulysses (the) occurs 15,000 times; there are 15,000 words 
that occur once. You glimpse the principle; the third 
commonest word occurs about as often as the words that 
occur three tunes. The subject was never followed up, 
for two reasons: (I) Before computers, data such as what 



the Hanley team had turned up simply wasn’t accessi¬ 
ble; (2) Zipf absolved all skeptics from any need to re¬ 
spond by dying just after his big book was published* 
(Five decades later, you can still hear the collective sigh 
of relief*) 

So there’s work still to be done on Zipf s Law, but 
that’s not what the Great Literature CD-ROM has in 
mind* It offers “The Full Text of Over 500 Literary Clas¬ 
sics,” including an abominable translation, some 150 
years old, of Dante’s Com media , the rights to which, of 
course, cost the publishers absolutely nothing, which is the 
main reason such dreary junk shows up in collections* 
There’s also “full search and browse ability,” but. Lord, 
bow’d you begin to guess what to search for? Or use 
what you’ve found. 

Let’s face it, the one CD-ROM I’ve met that has a 
need for its search utilities is The Oxford English Dic¬ 
tionary, Second Edition, the whole 20 volumes* Dictio¬ 
naries, by definition, are for searching* Alas, the printed 
versions will search on only one alphabet (word)* But 
how often does OED-2 cite T. S* Eliot? The CD-ROM is 
quick to tell us: exactly 555 times. It will also display 
the citations, though morecreakily than you’d like. And 
how many quotations, pray tell, from Finnegans Wakel 
GJad you asked: 185. Something meant lo be consulted in- 
and-out is perfect for CD-ROM access; a dozen search in¬ 
dexes supplant the sole one permitted by print* 

If you want to resume work on Zipf s Law, then wel¬ 
come all those CD-ROM texts (which include Jurassic 
Park). Otherwise, just settle for the OED-2, which I find 
I use every day* The computerization is primitive—you 
can’t, for instance, easily print your findings—but Oxford 
did understand whal computers do best with books, which 
is not display them for reading. ■ 


Hugh Kenner is Franklin and Callaway Professor of English at 
the University of Georgia* He writes for publications ranging from 
the New York Times to Art & Antiques* You cm contact him on BIX 
as "hkenner." 
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Comparing the leading 
pocket LAN adapters. 



Comparable here. 


YES compatible YES 


MHgl 


YES 


Power from 
Keyboard 
Connector 


YES 


ypn Both UTP and vco 
Tt * Coax On Board Tta 



p^\Ct 


No comparison here. J o 

tl 9 



Printer Port 
Pass Thru 


See us at 

BCHTFol '93 

November 15-19, JW3 
\m Vegas, Nevada ISA 

Booth L 7130 




Sure, the Compex ParaPort 111 and 
Xircom's pocket LAN adapter seem 
comparable. Except Xircom doesn't 
have a printer pass-through port, so 
you lose your printer slot. And then 
there's price. Whanimo! A whopping 
82% cost difference at retail. 

The important thing about ParaPort 
is that you sacrifice nothing by paying 
less. 

Because ParaPort comes with 
ThruPorf\ a printer pass-through port, 
you can connect the adapter to a PC 
without losing the use of its printer 
port and without a cumbersome 
splitter device. 

Small enough to fit in a shirt pocket 
ParaPort eliminates fumbling with 
slots and wires. With both coax and 
twisted pair on board U gives you 


hassle-free connections between PCs 
and compatibles, an Ethernet network, 
and a personal printer. 

ParaPort supports standard and 
enhanced mode. The enhanced mode 
is compatible with the emerging EPP 
standard. 

ParaPort doesn't need bulky power 
supplies because it connects to an 
external keyboard connector with a 
slim cable. The keyboard cable 
"splits" the keyboard connection so 
the connector is still available for an 
external keyboard or other peripheral 
devices. It even comes with a handy 
carrying case. 

ParaPort. Unbeatable performance. 
Unbelievable price. No wonder when 
it comes to Ethernet LAN adapters, 
Compex keeps out-connecting the rest 


Find out more! 


Inc.,USA. 

Out-connecting the rest 

U.S.A, Office 

Compex, Inc, 

41)55 E, La Palma, Unit C Anaheim, CA 92807 
(714) 630-7302 * Fax (714) 630-6521 
Singapore Office 
Compex Systems Pte Ltd 
4 Kim Oman Terrace,Singapore 1953 
(65) 2E8 B220 * Fax (65^ 280 9947 
Germany Office 

RcadyLINK Network technology GmbH 
AI bert-Einstein-Sir asse 42, 6074 Rodeimark, Germany 
49 (0) 6074-98017 - Fax 49 (0) 6074-9066S 

© IW Cofltpa*. rfit-CiUttpex t$ a rctftscunjd [radetnar* rtf Cyinpesi. Ijjc. 
PjraPfwt and ThruPort on . 1 (rudemark.', uf Compels, Inc. X ircnm is a Inuicmank 
Of Xia-urn lllC. All tradctmrics are (he property of ilKjr respective companies. 
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The Switch is On... 
to Cybex Solutions! 




PC. PC/XT, PC/AT and PS/2 are registered 
trademarks or International Business Machines 
Corporation. Microsoft and Logitech are 
registered trademarks of their respective 
companies 



fcyBEx 

4912 Research Drive 

(205) 430-4000 


Huntsville, AL 35S05 U.5.A. 

FAX (205) 430-4030 


Dealer Program Available Made In USA 


Circle 506 on Inquiry Cord (RESELLERS: 507). 













































